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PROF. DR. A. BIEMOND, Amsterdam 


It is a clinically well-known fact that focal 
processes in the cerebrum above the level of 
the thalamus opticus may often lead to the 
occurrence of a crossed hemihypalgesia. The 
interpretation, however, of the disturbance 
in pain sense in such cases is frequently diffi- 
cult, for repeatedly it is not so much—or not 
predominantly—the pain sensation itself that 
is disturbed; rather, the 
(secondary ) experiencing of pain, by distur- 


indeed, it is 


bances in attention or a change in psychic 
attitude toward pain in general. I{ this is the 
case, then a distinct localizing significance 
cannot be attributed to the symptom of hemi- 
hypalgesia. Besides, however, a relatively 
small group of suprathalamic focal processes 
showing crossed hemihypalgesia occur in 
which the pain conduction—or the primary 
identification of pain stimuli, as the case may 
This 
disturbance generally is transient in nature. 
For our problem, those cases especially are 
important in which only pain sense (and 
thermal sense), but not the gnostic sensibil- 


be—seems to be essentially disturbed. 


The number of cases 
appears to be remarkably small. I should 
like to mention only a few authors. Déjerine 
and Mouzon?! (1914) described the case of 
a soldier who was hit by a bullet, causing 


Received for publication Aug. 24, 1955. 
From the Neurological University Clinic of the 
Wilhelmina-Gasthuis. 


ity, was disturbed. 


an impression fracture in the left parietal 


area. Operative treatment was not estab- 
lished. On examination distinct hypalgesia 


and hypothermesthesia of the right half of 
the body appeared to exist, with the excep- 
tion of the throat, neck, and face. Touch and 
proprioceptive sensibility remained com- 
pletely intact. Foerster? (1936) indicates 
that in superficial lesions of the gyrus cen- 
tralis posterior he repeatedly found crossed 
hypalgesia, but always temporary, and never 
as any permanent sensory loss. Kleist,’ on 
the other hand, states that, in his experi- 
ence of superficial cortical lesions, he had 
found 23 cases in which a localized parietal 
lesion appeared to have brought about mainly 
disturbances in pain and thermal senses. In 
eight of these cases the hypalgesia was the 
only sensory disturbance that could be estab- 
lished. Kleist, furthermore, thought it pos- 
sible that parietal foci with disturbances in 
pain sense are localized more anteriorly than 
parietal lesions with disturbances predomi- 
nantly in proprioceptive sensibility. He con- 
cludes from this that the projection of pain 
and temperature fibers on the sensory cortex 
presumably is different than that of the 
remaining sensory qualities. He is not able 
to be more precise, however. 

The sensory disturbances caused by corti- 
cal bullet wounds during World War II 
were extensively studied, among others, by 
Marshall* (1951). This author reports 10 
cases with superficial circumscribed cortical 
foci, resulting in distinct disturbances in pain 
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sensibility that were localized to subdivisions 
of an extremity or to a part of the face, and 
that could be clearly demonstrated even 
after years, showing an obviously organic 
character. 

Marshall arrives at the conclusion that 
“the cerebral cortex is concerned with pain 
sensibility.” At the same time, he again 
draws attention to the previously reported 
fact that disturbances in pain sensibility 
resulting from circumscribed cortical lesions 
evidently show less inclination to recovery 
than hypalgesia in consequence of extensive 
cortical lesions, in which apparently the 
crossed hemisphere is more capable of taking 
over the cortical projection. 

Aiter World War II the problem of pain 
conduction was brought up for extensive dis- 
cussion at the International Congress on 
Neurology in Paris (1949), where the thal- 
amus opticus and the surgery of pain were 
treated as main themes. The pain conduction 
from thalamus to cortex, however, was not 
then subjected to an exact scrutiny. Finally, 
in 1952, in an international symposium at 


Salzburg, the pain problem was again exten- 


sively discussed. The proceedings of this 
Congress contain a wealth of clinical, physio- 
logical, and neurosurgical data. 
tomical contributions describe precisely 
the pain-conducting fibers in _ peripheral 
nerves, spinal cord, brain stem, and thalamus. 
However, hardly anything about the thalamo- 
cortical projection is mentioned. Apparently, 
it is generally accepted that the pain-conduct- 
ing fibers above the thalamus mix diffusely 
with the other sensory fibers and, like those, 
lead mainly to the gyrus centralis posterior. 
This cortical projection would be of less 
extent and would rank far below that of 
the proprioceptive sensibility in significance. 
Both the following clinicoanatomical observa- 
tions caused me to doubt the above concep- 
tion and to substitute another hypothesis. 


The ana- 


REPORT OF CASES 


Case 1—A few data relating to this case have 
already been reported at the International Congress 
on Neurology in 1949, in the discussion on the Thal- 
amus Opticus. The complete description now fol- 
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lows. A 52-year-old ladies’ hair dresser, previously 
completely healthy, on Dec. 10, 1945, suddenly had 
powerlessness of the left arm and left leg when 
dressing himself in the morning, though remaining 
fully conscious. Walking was possible. The general 
physician prescribed bed rest. After some four weeks 
he was mobilized. At that time the hemiparesis of 
the left side appeared markedly improved. As he 
began to walk more and more, he was troubled 
gradually by a pain in the left side and an unpleasant 
cold sensation of the left half of the abdomen. 
Subsequently, this pain extended by degrees over 
the entire left side of the body, where, at the same 
time, an increasing sensitivity to touch developed. 
During March and April, 1946, the patient was 
observed in a clinic at Enschede (Dr. Idema). Here, 
among other things, a lumbar puncture was per- 
formed, in which a normal constitution of the cere- 
brospinal fluid was found. Various medical and physi- 
cal methods of treatment were tried, but these had 
little or no influence on the complaint. In the mean- 
time, the strength of the left arm and leg had almost 
entirely returned. The patient was unable to start 
work. His former cheerful mood deteriorated to a 
feeling of depression. He repeatedly uttered suicidal 
intentions. Finally, on March 14, 1947, he was 
admitted to the Neurological Clinic at Amsterdam. 
From the written case report, the following data 
may be noted. Psychic disturbances were not noted. 
His affective reactions were little or not influenced 
by his continuous pain and hypersensitivity. He was 
always patient and cooperative, did not become 
excited, did not cry, was always friendly toward 
everybody, and behaved in other respects in a com- 
pletely adequate manner. The examination of the 
internal organs likewise showed no abnormalities. 
As regards the neurological status, it may be men- 
tioned first that a very slight paresis of the left arm 
and leg could be established. The arm reflexes were 
alike on the two sides; the reflex of Mayer could 
not be evoked on the left side, however. The abdom- 
inal reflexes on the left were somewhat lower than 
on the right; the patellar and Achilles tendon 
reflexes on the left were somewhat higher than on 
the right. The left plantar reflex was indifferent, 
whereas a normal flexion reflex could be elicited on 
the right. There were no pathological reflexes. The 
pupil and fundus showed no abnormalities. There 
was no hemianopsia. Smell and taste were undis- 
turbed. The left half of the body constantly per- 
spired slightly more than the right, but color and 
temperature were alike on the two sides. Otherwise 
the subjective and objective disturbances were 
entirely restricted to the sphere of sensibility. Sub- 
jectively, the patient complained constantly of a 
deep, “drilling” pain in the entire left half of the 
body, strongest in the left arm and the left half of 
the trunk. At the same time, a marked hypersensi- 
tivity of the entire left half of the body existed, 
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especially to gentle touch. When in his direct 
environment an abrupt movement occurred, the air 
current so caused gave an intense pain reaction. 
Gentle stroking with the fingers, even a slight shift- 
ing of the bed sheet, was extremely unpleasant to 
him. If, on the other hand, a strong pressure was 
exerted on the left, he was hardly troubled by it. 
The presence of warm food or drink in the cavity 
of the mouth caused a shivering of pain through 
the entire left half of the body. If, however, he con- 
sumed cold drinks or ice cream, this caused a pass- 
ing sensation of pleasure. He was never able to 
smoke a cigar to the end, at any rate not when he 
kept it in his left hand, as he was wont to do. The 
curling of the smoke along his fingers caused intol- 
erable pain. Objective examination of the sensibil- 
ity revealed the following: The sense of touch was 
intact even when every tactile stimulus, especially 
when applied for a longer time, caused a very 
unpleasant sensation. The pain sense was greatly 
disturbed in the entire left half of the body, being 
most affected in the left arm and the left half of the 
trunk. Here he was unable to distinguish clearly 
between the head and the point of a pin. Now and 
then a pain stimulus caused a typical causalgia: 
After a certain latent period a painful burning sen- 
sation occurred, extending over the entire extrem- 
ity. The thermal sense, likewise, was strongly dis- 
turbed on the left half of the body. Cold and heat 
on the left arm and the left half of the trunk were 
not distinguished. On the left half of the face and 
the left leg gross temperature differences could 
just be detected. As opposed to the marked dis- 
turbance of pain and temperature senses, the fact 
was established that the proprioceptive sensibility 
on the left half of the body was completely intact: 
Deep sensation, the sense of attitude, stereognosis, 
sense of vibration, sensation for figure writing, 
discrimination, and estimation of weights, all were 
undisturbed, with no demonstrable difference be- 
tween left and right. 

The clinical diagnosis was established as a spe- 
cial type of thalamic syndrome. It was attempted 
to decrease the subjective complaints by intra- 
venous injections of high doses of sodium iodide. 
This treatment had no result; neither had physical 
therapy and psychotherapy. After ample consid- 
eration, it finally was decided to attempt to obtain 
improvement in the condition by excision of part of 
the right posterior parietal cortex. This operation 
appeared permissible in view of the results obtained 
in some cases of tenacious phantom pain. The oper- 
ation was performed by Dr. Noordenbos on April 
11, 1947. A small (2 cm. in diameter) piece of the 
cortex below the right interparietal sulcus, includ- 
ing the uppermost part of the supramarginal gyrus, 
was removed. It was interesting that prior to this 
operation it had been established that local injec- 
tion of procaine into the posterior central gyrus 
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appeared to have no influence at all on the hyper- 
sensitivity. After the cortical excision the hyper- 
sensitivity and painfulness of the left half of the 
body were diminished, but had certainly not disap- 
peared. As a sequel to the operation, it appeared 
that a considerable disturbance in the propriocep- 
tive sensibility of the left arm and hand existed, 
with complete astereognosis. After a few weeks 
this disturbance almost completely disappeared. 
Gradually the spontaneous pain and hypersensitivity 
of the left half of the body again increased. When 
the patient was dismissed from the clinic, on May 
10, 1947, his condition, subjectively as well as objec- 
tively, was the same as on admission. On June 10, 
1947, the patient committed suicide by means of gas. 

Autopsy (Dr. Zeldenrust, Enschede).— Apart 
from the residua of a previous pleuritis, no abnor- 
malities were found in the internal organs. On 
external inspection of the brain, it appeared that at 
the site of the operation, in the right parietal area, 
a small area existed where the dura mater was 
adherent to the surface of the brain. The brain was 
handed over to the anatomical laboratory of the 
Neurological Clinic for further examination. Here, 
in the usual way, a series of frontal transections 
was made. To our surprise, the thalamus macro- 
scopically showed no abnormalities. It appeared, 
however, that a small focus of softening existed in 
the region of the right insula, parietal operculum, 
and adjacent part of the centrum semiovale. The 
operative lesion of the right parietal cortex 
appeared to extend into the underlying medullary 
substance. The middle part of the brain, in which 
the area of softening was situated, was serially 
sectioned bilaterally, the sections being alternately 
stained according to Weigert-Pal and Niss!l meth- 
ods. The frontal and occipital parts of the right 
hemisphere were prepared in the same way. The 
cerebellum and brain stem, which macroscopically 
showed no abnormalities, were not examined micro- 
scopically. 

Histological Examination.—Study of the series 
from the rostral to the caudal pole revealed that 
the foremost tip of the focus was situated within 
the fissure of Sylvius on the basal plane of the 
ascending frontal gyrus, exactly where the frontal 
portion of the operculum passes into the operculum 
Rolandi. In this region occurred the anterior com- 
missure and the anterior part of the globus pallidus. 
Slightly more posteriorly, the focus just extended 
into the underlying medulla, while the adjacent 
portion of the medulla (ascending frontal gyrus) 
showed a circumscribed area of demyelination. At 
this level, at the same time, a separate small focus 
of softening stood out in the cortex of the insula, 
extending into the claustrum but leaving the exter- 
nal capsule intact. At a more posteriorly situated 
level the opercular focus shifted from the cortex to 
the underlying medullary mass of the ascending 
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Fig. 1—Focus of sof- 
tening in the insula and 
parietal operculum. Wei- 
gert-Pal stain. 


parietal gyrus, transecting this gyrus as a narrow, 
almost horizontal, cleft. The cortex at the convexity 
remained intact. 
original position. 


The insular focus maintained its 
At the level of the frontal pole 
of the anterior nucleus of the thalamus the insular 


Fig. 2.—The same focus as that in Figure 1, at 
the level of the oral pole of the external geniculate 
body. A narrow, dense bundle of demyelinated 
fibers begins to stand out in the vertical part of the 
internal capsule (pars posterior ). Weigert-Pal stain. 


‘medullary mass directly over the 
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focus appeared to have expanded upward, thus com- 


ing into continuous relation with the opercular focus 
(Fig. 1). The most laterally situated fibers show 
demyelination. At the level of the development of 
the anterior part of the lateral nucleus of the 
thalamus, the bridge between the two foci was 
interrupted. Here were visible the insular focus, 
extending into the innermost part of the opercular 
cortex, and, separately, a few small cavities of the 
medulla of the ascending parietal gyrus. At a level 
through the middle of the thalamus only the insular 
focus was still visible. Local demyelination in the 
insular focus 
At the level of the oral pole of 
the external geniculate body a narrow, dense bundle 
of demyelinated fibers (Fig. 2) began to stand out 
in the vertical part of the internal capsule (pars 
posterior). This bundle of fibers obviously origi- 
nated from the demyelinated portion of the medul- 
lary mantle of the operculum. In posterior sections 
it could clearly be established that the bundle was 
directed toward the posterior part of the latero- 
ventral nucleus of the thalamus. Furthermore, it 
appeared that at the level of the greatest extent of 
the external geniculate body yet another small 
focus of softening appeared basally in the opercular 
medulla. At the level of the caudal part of the 
external geniculate body this opercular focus 
apparently had shifted toward the cortex, whereas 
the insular focus at this level extended slightly into 
the internal capsule, just anterior to the point 
where this became transient into the internal cap- 
sule. In the more posteriorly made sections, in 
which the pulvinar became visible, both foci 
appeared to have vanished. Much more posteriorly, 
at the level of the splenium of the corpus callosum, 
two foci were again encountered, viz., (1) a super- 


remained, however. 
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Fig. 3.—Loss of cells in the posterolateral ventral 


nucleus of the thalamus. Nissl stain. 


ficial and local destruction of the inferior parietal 
gyrus (without visible secondary degeneration), 
caused by the operative procedure of March, 1947, 
and (2) an irregularly shaped, hemorrhagic, deep 
focus of softening in the medulla of the second 
temporal gyrus, reaching into the dorsal segment 
of the optic radiation. The impression was given 
that the latter focus was a recent area of softening, 
arising after observation in the Neurological Clinic. 

By means of the Nissl serial sections, we are, at 
the same time, able to orientate ourselves exactly 
about the cytological relationships. In the cortex, 
the parietal operculum especially appeared to show 
a considerable, at some places maximal, loss in 
cells, even beyond the area of softening proper. The 
posterior central gyrus was intact except in the 
very lowest part, loss 
layers. The 
changes in the insular cortex were restricted to the 
softened area. In the 


where a moderate cellular 
was observed in the deep cortical 
nuclei, these all 
showed a normal structure, with the exception of the 
posterolateral 


thalamic 


and posteromedial ventral nuclei, 
where a marked cellular loss was observed (Fig. 3). 
The impression was created that this loss had oc- 
curred more or less in cell groups, between which 
groups of normal cells had remained intact. There 
was no marked difference between the lateral and 
the medial portion of the posterior ventral nucleus. 
However, the cellular loss did appear distinctly 
more marked in the caudal portion than in the 
proximal portion of the above-mentioned nuclei. 
In the pulvinar, subthalamic body, centrum medi- 
anum, and the striate body no cellular abnormalities 
were found. 


Summary.—A 52-year-old man, following 
a slight vascular accident, developed a typi- 
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cal hyperpathia and, at the same time, spon- 
taneous painfulness of the entire left half of 
the body. On examination it appeared that 
pain and temperature senses were markedly 
disturbed on the left, whereas the proprio- 
ceptive sensibility had remained entirely 
intact. A cortical excision at the site of the 
right inferior parietal lobe had no effect, and 
left no lasting functional loss. Death occurred 
later, from suicide, about one-half year after 
the onset of the disorder. Autopsy revealed 
the following main abnormalities (Fig. 4): 
(1) three confluent small foci of softening in 
the opposite sides of the insula and parietal 
operculum ; (2) an area of secondary degen- 
eration in the ventral part of the thalamocor- 
tical radiation, traceable via the internal cap- 
sule into the lateroventral nucleus of the 
thalamus, and (3) a marked cellular loss, 
most pronounced caudally in the posterolat- 
eral and posteromedial ventral nuclei of the 
thalamus. Unimportant accessory findings 
were an operative lesion on the right inferior 
parietal lobe and a recent softening in the 
medulla of the right second temporal gyrus. 

Case 2.—A 45-year-old warehouse man was ad- 
mitted to the Neurological Clinic on Feb. 13, 1950. 
From the history it appeared that during the past 
few months he had been troubled by slight headache 
and vertigo when stooping down. Three weeks prior 


Fig. 4— Scheme of the lesion in Case 1. 


sw SCHEME OF THE 
VASCULAR LESION 
WITH SECONDARY 
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to admission the headache became worse, being 
localized over the right eye. Starting from that 
region, the pain radiated to the right side of the 
neck. A few days later the patient also began to 
vomit and was confined to bed. Paralytic symptoms 
did not occur, but the patient became gradually 
On examination bilateral papille- 
dema was found; in addition, there was a distinct 


somewhat dull. 


bradyphrenia with slight disorientation for time. 
A minimal paresis of the left facial nerve and the 
left arm existed, but the reflex relations were nor- 
mal. 
stimuli were not clearly observed cn the left half 
of the body. The proprioceptive sensibility that 
could then be examined adequately appeared to be 


It was striking that pain and temperature 


intact. The psychic reaction to pain stimuli in gen- 
eral appeared undisturbed. 
was established as tumor of the brain, presumably 
localized to the right parietal area. On ventriculo- 
graphic examination, a considerable displacement 
of the lateral ventricles to the left was observed, 
the left ventricle appearing much wider than the 
right one. The displacement to the left was even 
more pronounced in the third ventricle, however. On 
operation, on Feb. 15, 1950 (Dr. de Grood), a large 
right frontoparietal flap was made. At that time 
only signs of an increased intracerebral pressure 
were observed, but no tumor was seen. On deep 
puncture, likewise, no tumor was sounded. A de- 
compression was performed. After the operation the 
condition of the patient grew worse. He died on 
Feb. 22, 1950, with a high fever and symptoms of 
pneumonia. 


The clinical diagnosis 


Autopsy revealed bilateral pneumonia, mucopuru- 
lent bronchitis, and bilateral fibrous adhesive pleuri- 
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tis. The brain was distinctly flattened, with signs 
of a pressure cone at the tonsils of the cerebellum. 
On transection of the brain a small tumor (3 cm. 
in diameter) was found in the region of the right 
external capsule, the tumor being round and sharply 
defined from the adjacent areas. The brain was 
handed over to the anatomical laboratory of the 
Neurological Clinic for further examination. The 
middle part of the brain, containing the tumor, was 
serially and stained according to the 
Weigert-Pal and Van Gieson methods. Histological 
examination revealed the following: In the interior 
of the right cerebral hemisphere a globular, sharply 
defined tumor, 2.5 to 3 cm. across, was found. The 
entire center of the tumor was necrotic. Only along 


sectioned 


Fig. 5.—Position of the 
tumor in Case 2. Weigert- 
Pal stain. 


the edge was readily recognizable tumor tissue 
found, sharply delineated in regard to the surround- 
ing brain tissue, but not showing a proper capsule. 
The tumor undoubtedly was a glioma, not very 
polymorphic in nature, and with relatively abun- 
dant fiber formation. Further specification of the 
glioma is impossible because of the absence of a 
specific stain. The tumor was bounded laterally by 
the insula, dorsally and dorsomedially by the striate 
body, medioventrally by the cornu ammonis forma- 
tion, and ventrally and ventrolaterally by the white 
substance of the temporal lobe (Fig. 5). The insula 
clearly had become displaced toward the outside, 
and the striatum dorsomedially. The internal cap- 
sule was also medially displaced and, at the same 
time stretched out in a longitudinal direction. The 
greater part of the right lateral ventricle had been 
compressed; the left ventricle was widened. The 
right striate body with its subdivisions was well 
recognizable, but there existed partial demyelina- 
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tion of the putamen, as well as of the pallidum. 
The right internal capsule was thinner than the left 
one, probably through stretching, but without 
marked loss of color. The external capsule could not 
be recognized well; neither could the claustrum. 
It seems probable that the tumor originated from 
the claustrum and very gradually had led to a 
displacement of the adjacent parts of the brain. In 
the posterior part of the series of sections the tumor 
was situated almost directly against the internal 
capsule, which, however, here likewise showed no 
loss of color. It now appeared clearly that the radi- 
ating fibers of the ventral part of the right corona 
radiata were for the greater part demyelinated. This 
was particularly marked in the neighborhood of the 
parietal operculum (Fig. 6). The cortex of the 
insula and operculum showed no distinct abnormali- 
ties, whereas the thalamus in its various subdivisions 
also appeared normal. 


Fig. 6.—Transverse sec- 
tion on a more posterior 
plane in Case 2. There 
is demyelination of the 
ventral part of the co- 
rona radiata, particularly 
marked in the neighbor- 
hood of the parietal oper- 
culum. Weigert-Pal stain. 


few 
months prior to admission developed symp- 


Summary.—A 45-year-old man a 
toms of brain tumor. As the sole distinct 
local symptom, hypalgesia and hypothermes- 
thesia of the left half of the body were 
observed. Operative exploration of the right 
parietal cortex gave a negative result. At 
autopsy a circumscribed tumor was found 
between the insula and the internal capsule. 
The tumor had nowhere led to infiltration 
of the surrounding structures, but had pro- 
duced only displacement. On serial section, 
it appeared that the fiber radiation in the ven- 
tral part of the corona radiata had for the 
greater part disappeared at the level of the 
parietal operculum. 
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Case 3.—The third case so far is of less 
significance, in that, besides complete anal- 
gesia of the upper part of one-half of the 
body a considerable disturbance of the deep 
sensibility existed. The peculiar localization 
of the disturbance in pain sense, however, 
and the extent of the cortical focal process, 
render this case worth reporting. 

A 78-year-old man, previously healthy and sound 
of mind, on Jan. 22, 1955, called on an acquaintance 
in order to have a game of cards. On arrival, he 
had to be helped with taking off his coat, since the 
left arm suddenly appeared to have become strength- 
less. Shortly afterward, when he was about to seat 
himself, his left leg suddenly gave way, so that he 
dropped to the floor. Consciousness remained com- 


pletely undisturbed. Subsequently he was brought 
to his house by means of a motor ambulance, and 
two days later he was admitted to the Neurological 
Clinic. On admission he gave a somewhat dull, 
sleepy impression, but otherwise he was compos 
mentis. The temperature was normal; the pulse 
was well filled; there was no tachycardia, but some 
irregularity ; the blood pressure was 150/90. There 
were no symptoms of cardiac decompensation; the 
heart, however, was distinctly enlarged, a systolic 
murmur béing audible over all ostia. 1. Neurological- 
ly, the patient showed a left hemiplegia (including 
the facial nerve), in the course of observation grad- 
ually passing clearly into hemiparesis; especially in 
the left leg partial recovery clearly occurred, a pare- 
sis remaining, however ; in the left arm, only a slight 
motility in the shoulder and elbow joints returned; 
the hemiparesis.was clearly hypotonic ; the tendon re- 
flexes were stronger on the left; the abdominal 
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reflexes were absent on the left, whereas in the left 
foot a distinct Babinski reflex could be evoked. 
2. Whereas it initially appeared that a left hemianop- 
sia existed, it soon was evident on more accurate 
examination that in this case a disturbance in at- 
tention was principally involved; toward the end 
of the observation period one could hardly speak 
of hemianopsia, only a slight restriction in the left 
upper quadrant remaining. 3. Extremely important, 
as well as constantly apparent, were the disturb- 
ances in sensibility, pronounced for all qualities in 
the left half of the body. As the most important 
finding, it should be mentioned that the pain sense 
in the left half of the face and head, in the left half 


Fig. 8 (Case 3)—The 
same focus at a more pos- 
terior level. 
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Fig. 7 (Case 3).—Cir- 
cumscribed focus of sof- 
tening in the lower pari- 
etal area and the opercu- 
lum Rolandi. 


of the trunk, and in the left arm was entirely absent 
and remained so during the period of clinical obser- 
vation (one month), during which period the pa- 
tient was repeatedly examined. In the left leg 
hypalgesia existed, whereas in the left foot definite 
hyperalgesia was found. The temperature sense in 
the left body-half was analogously disturbed, except 
that in the left foot a hypersensitivity to thermal 
stimuli was lacking. The senses of touch, posture, 
and discrimination, as well as deep sensitivity, were 
likewise considerably disturbed on the left, but 
were not completely absent. For these qualities no 


difference between the upper and the lower part of 


the body was established, as was the case for the 
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pain sense. The leit corneal reflex, although de- 
creased, could still be distinctly elicited. The stere- 
ognostic function could not be examined because 
of the paralysis of the left hand. Anosognosia was 
not present. The patient appeared to be conscious 
of his paralysis. On Feb. 25, that is, exactly one 
month after admission, when the patient had just 
been mobilized and had been sitting in a chair for 
an hour, he suddenly became very cyanotic and 
died within a few seconds. 

At autopsy it appeared that death had resulted 
from a pulmonary embolus. 
the 


In addition, there was 
myodegeneration of heart and considerable 
sclerosis of the aorta. 

The brain, on external inspection, showed a small 
focus of softening in the lower part of the right 
central gyrus, extending into the Sylvian fissure. 
In frontal of the brain a circumscribed 
focus of softening was found, obviously caused by 
a thrombotic (or embolic) occlusion of the anterior 
parietal branch of the right middle cerebral artery. 
The area of softening was so well defined in the 
fixed brain that a macroscopic description of the 
unstainéd When the 
extent of the focus was followed in a frontal-caudal 
direction, the lesion appeared to commence in the 
cortex of the insula at the level of the maximal 
development the More 
posteriorly, at the level of the commencement of the 
thalamus, the focus passed into the cortex of the 
operculum Rolandi and into the lower parietal gyrus 
(Fig. 7). More posteriorly, at the level of the maxi- 
mal development of the thalamus, the focus reached 
its maximal extent, now comprising the upper part 
of the insula, the operculum Rolandi, and the lower 
parietal gyri, including the adjacent portion of the 
centrum semiovale, up to the intraparietal sulcus 
(Fig. 8). Even more posteriorly, the focus rapidly 
decreased in extent. At the level of the pulvinar 
only a small softening could be seen subcortically 
in the lower parietal gyrus. 

Summary.—A 78-year-old man, subse- 
quent to a vascular insult, developed acute 
left-sided hemiplegia, which after a few 
weeks showed a partial recovery, and left- 


sections 


preparation sufficient. 


ot anterior commissure. 


sided hemianesthesia, remaining constant in 
the course of the month of observation. The 
gnostic sensibility was considerably disturbed 
over the entire left body-half but was not 
completely absent. The pain and tempera- 
ture senses were completely absent in the 
left half of the face and head, the left arm, 
and the left half of the trunk, and only par- 
tially disturbed in the left leg, whereas in 
the left foot a clear hyperalgesia existed. 
Autopsy revealed a circumscribed focus of 
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softening in the lower parietal area and the 
operculum Rolandi. It is assumed that this 
cortical and subcortical focus had caused a 
complete loss of the pain perception of the 
crossed body-half (face, arm, and trunk). 


COMMENT 

The first case presented might, as regards 
the subjective symptoms, be taken clinically 
as a typical example of the thalamus syn- 
drome. The constantly present, deeply local- 
ized, drilling pain in the entire left half of 
the body, and the pronounced hyperpathia 
(for gentle touch) were extraordinarily 
impressive. These symptoms, after failure of 
the treatment, finally led to suicide. As 
regards the objective symptoms, the picture 
was not typical, however. The disturbance 
in sensibility was exactly the reverse of that 
usually encountered in the classical thalamus 
syndrome, for the sensibility for pain and 
temperature was considerably disturbed on 
the left, whereas the protopathic sensibility 
had remained completely intact. If, however, 
the spontaneous unilateral pain is taken to 
be the most essential element of the thalamus 
syndrome, the case is another instance of this 
syndrome caused by a focus outside the thal- 
amus. That a parietal focus might cause this 
syndrome was shown years ago by Lhermitte 
and Ajuriaguerra ® (1935) and by Davison 
and Schick ® (1935). That a pontine focus 
may also produce the same syndrome was 
shown, among others, by Lhermitte, Lévy, 
and Trelles* (1935). In lesions at a lower 
level in the brain stem, and even in spinal 
lesions, obviously through pressure on the 
spinothalamic tract, typical unilateral pain 
may occur, as appears from the paper by 
Alajouanine and Thurel*® (1949). Finally, 
that this syndrome may develop from a proc- 
ess in the thalamocortical tract had been re- 
ported in the literature, but so far anatomical 
verification had been insufficient. Our case 
may be presented as a typical example. 

The peculiar objective disturbances in sen- 
sibility in our case enable us to remark on 
the possible etiology of unilateral pain. Many 
authors—e. g., Foerster °—assume that the 


proprioceptive sensory system at the various 
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levels of the central nervous system would 
exert an inhibiting action on the pain- 
conducting system. Loss of this inhibition 
would be one of the main causes for the 
development of a hyperpathia in general. 
Since in our case the proprioceptive sensi- 
bility in the painful half of the body had 
remained completely intact, such an explana- 
tion certainly does not hold. A loss of inhib- 
iting corticothalamic fibers, as indicated by 
Head and Holmes’ as an explanation of 
thalamic pain, cannot be applied i> our case. 
Even apart from the fact that such fibers 
probably do not terminate in the posterior 
ventral nucleus, the focal process in our case 
was much too circumscribed to render such 
a functional loss plausible. I shall refrain 
from discussing the other theories, launched 
in the course of the years, on the origin of 
thalamic pain. They likewise suffer from 
the fault of being too complicated. I think, 
therefore, that our case, through the peculiar 
localization of the focal process, is a clear 
confirmation of the opinion of Le Gros 
Clark,"' expressed in 1949, and quoted here: 
In the past the discussion on these paraesthetic 
phenomena has been mainly concerned with sug- 
gestions that they are either due to the irritative 
effect of local lesions or to the interruption of 
cortico-thalamic inhibitory fibres. It now appears 
more probable that they may be simply the result 
of a disturbance of the normal pattern of thalamo- 
cortical connections, and thus parallel the abnormal 
sensory phenomena which we now know to be pro- 
duced by a disturbance of peripheral pattern of 
cutaneous innervation. 


Sesides its casuistic significance, however, 
our case seems to have value for the approach 
to the problem of cortical pain projection. 
It seems permissible to correlate the observed 
hemihypalgesia with the cellular loss in the 
posterior ventral nucleus, the retrograde 
degeneration in a circumscribed fiber system 
of the posterior portion of the internal cap- 
sule, and the focal process in the medulla 
and cortex of the parietal operculum. As 
regards the last, the findings are corrobo- 
rated by those in the second case. In this case 
a circumscribed tumor existed, arising from 
the external capsule and having produced a 
curving out of the internal capsule and local 
240 


ARCHIVES 


OF NEUROLOGY AND PSYCHIATRY 
demyelination in the parietal operculum. 
Clinically, in this case a distinct hemihypal- 
gesia existed. All this, therefore, would lead 
to the conclusion that above the level of the 
thalamus a closed, circumscribed pain (and 
temperature )-conducting fiber system exists, 
with a cortical projection of its own. 

Such a conception, at first view, seems to 
meet with great practical objections—clini- 
cal, physiological and anatomical. 1 shall 
enumerate the principal objections and try 
to disprove them. First may be pointed out 
the relative rarity of unilateral disturbances 
in pain in suprathalamic processes, and the 
fact that mostly these are transient in nature. 
However, this rarity is probably only appar- 
ent, since in many cases a fusion with psy- 
chogenic factors makes an adequate analysis 
of the sensory disturbances difficult or impos- 
sible. On the other hand, the pathway sug- 
gested by us is situated in a region that is 
relatively rarely attacked by vascular proc- 
esses, and that appears to be sufficiently pro- 
tected against the effects of skull trauma. 
The transient nature of the disturbance can 
be readily explained by the fact that each 
spinothalamic tract becomes connected with 
both posterior ventral nuclei of the thalamus, 
although the homolateral conduction appears 
to be dominant. A functional take-over by 
the other cerebral hemisphere, therefore, can 
be explained anatomically, without further 
discussion. This may come into effect very 
rapidly, as, indeed, experiences with hemi- 
spherectomy teach us, which are now being 
applied more and more. That such a take- 
over may also require a long time is shown 
by our case history. 


Physiologically, the objections appear even 
stronger. It is known that in the experimental 
animal peripherally applied pain stimuli can- 
not be recorded from the cortex, 


whereas 
tactile stimuli appear to show a very distinct 
local projection on the cerebral cortex. In 
man, likewise, it has been possible to estab- 
lish that pain stimuli either do not cause any 
reaction at all in the electroencephalogram, 
or, when the strength of the stimulus is in- 
creased, produce a diffuse slowing down of 
the rhythm in all leads (réaction d’arrét). 
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Moreover, electrical stimulation of various 
cortical areas in man, according to the exten- 
sive experience of Foerster,* nowhere evokes 
pain sensations. Finally, it seems unacceptable 
that such a vital function as the sensation of 
pain would be “localized” in such a circum- 
scribed region of the cortex. Nevertheless, we 
become fully conscious of pain. In the first 
place we distinguish between the head and the 
point of a pin not by our power of discrimina- 
tion, but above all, by the very special feeling 
of pain produced by the point of the pin. We 
are able to define exactly the type of pain, 
and also to keep it exactly in our memory. 
These facts seem compatible only with a cor- 
tical projection. That a pain stimulus cannot 
be recorded electroencephalographically may 
be due to various factors, concerning which 
at the moment one can only speculate. First, 
it may be possible that the supposed local 
cortical reaction is completely covered by a 


diffuse reaction, and thus escapes elec- 
troencephalographic analysis. In the note- 
worthy treatise by Hoff, Paterski, and 


Wanko * (1953), it is expounded how in 
pain conduction two principal physiological 
mechanisms of the brain come into action, 
blended into one harmontous whole in the 
healthy man. The mechanism is the 
proper sensation of pain (dAyes), conducted 
by the posterior ventral nucleus to the sen- 


one 


sory cortex. The other mechanism is the ex- 
perience of pain (aos), effected by the 
stimulus conducted simultaneously 
through the diffuse thalamic system of nuclei, 
and from there projected on the entire cor- 
tex. This pain experience is further stressed 
by the fact that each thalamocortical conduc- 
tion is followed by a corticothalamic stimula- 
tion and vice versa. In establishing the final 
pain sensation, therefore, sensory cortex, 


being 


total cortex, and thalamus form an indis- 
soluble unit. The difficulties of electroen- 
cephalographic recording may simply be a 
result of the specific nature of the stimulus. 
By a refined technique, especially by fre- 
quency analysis, these difficulties may per- 
haps be overcome. 


Finally, it is of importance that one look 
for the local response in the cortical area 
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whither the pain stimulus is conducted in the 
first instance. I assume this to be not the 
posterior central gyrus but the parietal 
operculum. 

Finally, as to the anatomical difficulties. 
Glees,'* in his recent study (1953), reports 
his investigations concerning the projection 
of the spinothalamic tract on the posterior 
ventral nucleus of the thalamus in the mon- 
key. 
analysis, in which he was struck by the 
small number of myelinated fibers (1500- 
2000) encountered in the mesencephalic 
part of the spinothalamic tract. One won- 
ders whether this tract, appearing to have 
given off the majority of its fibers at the 
upper part of its course, really fulfils the 
role of transferring pure pain sensation to 
another closed neurone. This objection can- 
not be invalidated without further discussion. 
In the meantime it is possible, as was also 


At the same time, he performed a fiber 


suggested by Glees, that the spinothalamic 
tract also contains unmyelinated fibers. It is 
of further importance that this tract, on 
termination in the posterior ventral nucleus, 
shows a projection as regards body sub- 
divisions corresponding to the medial lemnis- 
cus. There exists the possibility of the 
nerve-termination subdivision dividing in the 
thalamic nuclei, so that a single fiber transfers 
the stimulus to several cells. Further refined 
histological investigation will have to deter- 
mine this point. In any case, it is not a 
priori impossible that a very narrow pain- 
conducting the specific 
stimulus to a subsequent neurone, which 
seems to have a considerably larger extent. 


system transfers 


However, there are also positive indica- 
tions, apart from the data we have supplied, 
that support the hypothesis of circumscribed 
pain conduction and projection on the pari- 
etal operculum. Let us state at the outset 
that the course of the thalamocortical sensory 
projection fibers is not yet precisely known. 
In the monkey, Sachs ** found that these 
fibers are directed toward the posterior cen- 
tral gyrus and, to a slighter degree, toward 
the motor cortex. Minkowski,’® on the other 
hand, found that the fibers of the posterior 
part of the posterior ventral nucleus are di- 
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rected toward the supramarginal gyrus, 
partly also toward the parietal operculum. 
It may be indicated briefly here that Brod- 
mann has pointed out that the posterior 
central gyrus extends into the Sylvian fis- 
sure and forms a part of the operculum 
Rolandi. Even more important are the rela- 
tionships in the case ““Longery,” as described 
by Déjerine.'* This was a case of hydro- 
cephalus in a child who died at the age of 
2% months and in whom the entire cerebral 
convexity appeared absent. Déjerine, in this 
case, was able to observe accurately the 


course of the thalamocortical fibers, at least 
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ing to the clinician. It has the following typi- 
cal features: 1. The patient remains indiffer- 
ent to any pain stimulus and does not show a 
2. The 


completely 


trace of antipathy to the examiner. 
reaction is slight or 
absent. 3. 
threatening gestures, at any rate not ade- 
quate. The syndrome as a rule develops sud- 
denly, after a vascular accident. Following 
their original paper, Schilder and Stengel '* 
(1928) later made several reports (1930, 


defense 


There is also no reaction to 


1931), while further cases have been de- 
scribed by Potzl and Stengel** (1936), 
Rubins and Friedman ** (1948), and Hecaen 


Fig. 9.—Course of the thalamocortical fibers in Déjerine’s case “Longery.” 


in the first part of their pathway. These 
fibers first made their way between thalamus 
and globus pallidus, then between caudate 
nucleus and putamen (Fig. 9). The course 
of these fibers appears to correspond exactly 
with that part of the thalamic stalk that ap- 
peared degenerated in our Case 1. It is 
likely that this group of fibers in Déjerine’s 
case was developed early and must be taken 
as the pathway system for “paleosensibility.” 


The remarkable syndrome of pain asym- 


bolia, likewise, is of importance in our prob- 
lem. The number of observations dealing with 
this is restricted, and the pathophysiological 
explanation is still obscure. Nevertheless, it is 
a characteristic picture, which must be strik- 
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and (1950). In 
cases, with the pain asymbolia, a sensory 
aphasia existed simultaneously, with apractic 
symptoms and disturbances in the body 
scheme. Only in two cases was a compre- 
hensive anatomical verification by means of 
serial sections made (Schilder and Stengel, 
1930, and Potzl and Stengel, 1936). In both 
cases multiple areas of softening were found 
in the left cerebral hemisphere (partly also 
in the right), in the supramarginal gyrus, 
in the temporal lobe cortex, and in the 
insula, with the parietal operculum, The au- 
thors assume that the first-mentioned focus 
must be of special significance for the de- 
velopment of the syndrome, for which opin- 


Ajuriaguerra *° most 
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PAIN CONDUCTION ABOVE 


ion, however, no cogent evidence is given. 
In any case, this syndrome is a complex one 
which must be approached not only neuro- 
It seems 
certain, however, that a primary disturbance 


logically but also psychologically. 


in pain sensation forms part of this syn- 
drome, the more so since in the majority of 
cases the pain asymbolia appeared to be 
most pronounced in one-half of the body. 
Neither the temporal focus nor the focus in 
the supramarginal gyrus can be 
sponsible for this. 


re- 


It is attractive to draw the so-called sec- 
This 


was first discovered in various experimental 


ondary sensory area into this discussion. 


LOCALISATION SECOND 
SENSORY AREAIN MAN. 
(AFTER PENFIELD) 


Fig. 10.—Localization of second area in man 
from Penfield, W., and Rasmussen, 
A. The Cerebral Cortex of Man, New York, 


The Macmillan Company, 1950). 


animals (Adrian, Woolsey). Apart from 
the known primary area, a secondary area 
appearing to receive stimuli 
from both halves of the body, but mostly 
from the contralateral part. According to 
the investigation of Woolsey,”* in the mon- 


was found, 


key the secondary area appears to be situ- 
ated ventral to the primary area, and for an 
important part within the Sylvian fissure. 
In man this zone also appears to exist. Pen- 
field and Rasmussen,” in 1950, reported 10 
cases in which this area could be defined by 
electrical stimulation of the cortex. In 1954 


THALAMUS LEVEL 


the number of observations had increased to 
16. The secondary area is situated lower than 
the primary, and more anteriorly it is found 
partly within the Sylvian fissure, conse- 
quently including part of the parietal oper- 
culum (Fig. 10). In this area a projection 
of the body subdivisions also exists: The 
face is represented at the top; the arm below 
that; the leg lowest. On stimulation in the 
relative body part, numb sensations occurred, 
as well as prickings, and sometimes also a 
sensation of movement or of powerlessness. 
Furthermore, it was interesting that stimula- 
tion of this area caused a suppression of the 
entire cortical activity. It seems likely that 
extirpation of the secondary area does not 
cause symptoms of functional loss. As to the 
function, Penfield can only speculate. Per- 
haps it has something to do with movement. 
, within the fissure of 
Sylvius, appears almost to correspond with 
the parietal operculum, our three observa- 
tions become even more significant. It will 
have to be demonstrated further physiologi- 
cally that actually a cortical pain projection 
is established in this well-concealed and pro- 
tected region. 


Now that this area 


SUMMARY 


The case is described of a 52-year-old man 
who, after a vascular accident, showed “‘tha- 
lamic” pain and hyperpathia of the left half 
of the body, this being so intense that it 
finally led to suicide. It was noteworthy 
that pain and thermal sensations were dis- 
tinctly disturbed on the left, whereas the 
proprioceptive sensibility was completely in- 
tact. At autopsy a complex of small con- 
fluent foci of softening was found in the 
cortex and the medulla of the right parietal 
operculum and in the cortex of the insula. 
A retrograde degenerated fiber bundle could 
be traced via the posterior part of the in- 
ternal capsule into the posteroventral nu- 
cleus of the thalamus, where a marked cellu- 
lar loss had occurred. A distinct hypalgesia 
likewise existed in the second case, that of a 
circumscribed tumor, which had originated 
in the external capsule and led to demyelina- 
tion of the medullary radiation to the pari- 
etal operculum. In the third case, that of a 
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superficial focus of softening in the lower 
parietal gyri and the parietal operculum, a 
very marked disturbance in pain sensibility 
was found established in the crossed body- 
half, excluding the leg. In the discussion, 
attention is drawn to an observation by 
Déjerine and to the anatomical findings in 
the syndrome of pain asymbolia. Finally, it 
is pointed out that the so-called secondary 
sensory area, defined in man by Penfield, 
probably corresponds to the area which in 
the first clinicoanatomical observations may 


be considered as lost. It is accepted as a 


working hypothesis that at this site, and not 
in the posterior central gyrus, conscious 
pain sensation is established. 
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Effect of Topical Hydrocortisone on the 
Electrocorticogram of the Cal 


ARMANDO ORTIZ-GALVAN, M.D. 
and 
FRANK MORRELL, M.D., Montreal, Canada 


Studies of the effect of corticotropin 
ACTH) and adrenocortical hormones on 
the electrical activity of the brain are numer- 
ous. The effects of corticotropin, cortisone, 


and hydrocortisone are similar, and they are 


the reverse of those of desoxycorticosterone.* 

Cortisone decreases brain excitability in 
normal rats, as measured by electroshock 
seizure threshold and __pentylenetetrazol 
(Metrazol) seizure threshold.¢ It counter- 
acts the depressive action on brain excita- 
bility of desoxycorticosterone * in normal and 
adrenalectomized rats. In patients receiving 
cortisone and in subjects with normal EEG 
traces, it causes an increase of alpha fre- 
quency.* In adrenalectomized rats and pa- 
tients with an abnormal EEG or Addison’s 
disease, the slow EEG returns to normal 
under cortisone treatment. 

Hydrocortisone administered intravenously 
increases theta activity in normal and epi- 
leptic subjects, with increase in_ bilateral 
spike-wave discharges." The same abnor- 
mality has been observed in patients under 
cortisone treatment.* 
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From the Department of Neurology and Neuro- 
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Neurological Institute. 
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the Teagle Foundation to Dr. Morrell. Now at 
the Department of Neurology, University of Minne- 
sota (Dr. Morrell). 


* References 1 and 2. 
+ References 1 and 3. 
t References 5 and 6. 


The action of the hormones on brain excit- 
ability has been explained (a) as a direct 
action of the hormone on the brain electrical 
activty,§ and (>) as an alteration of cerebral 
blood flow and metabolism. Adrenocortical 
hormones have no effect on brain enzymes 
in in vitro experiments.’” 
with cortisone 


-atients treated 
have an increased cerebral 
vascular resistance, but the mean cerebral 
blood flow remains unchanged, as does oxy- 
gen utilization." 
mals cortisone 


In adrenalectomized ani- 
restores the blood flow to 
normal and, as a consequence, increases Oxy- 
gen utilization,’* causing the slow EEG to 
return to normal. The same mechanism may 
be responsible for the restoration of the 
EEG in the patients treated for Addison’s 
disease. 

Changes in the electrical activity of the 
brain have also been explained on the basis 
of alteration of the electrolyte metabolism of 
sodium and potassium. Torda and Wolff ** 
reported retention of sodium in extracellular 
spaces in prolonged corticotropin treatment. 
Lack of changes in the intercellular sodium 
in spite of alterations of plasma sodium level 
have also been reported.|| In intact and 
adrenalectomized rats the electroshock sei- 
zure threshold is parellel to the concentra- 
tion of extracellular sodium.{ In adrenalec- 
tomized rats changes in the plasma sodium 
level are directly correlated with changes in 
the electroshock seizure threshold.™* 


Leiderman and Katzman‘ attributed the 
changes in the EEG to the restoration of the 
potassium equilibrium by cortisone. Intra- 
cisternal hydrocortisone has been reported to 


§ References 8 and 9. 
|| References 5 and 12. 
{ References 1 and 9. 


245 


M. A. 


produce no effect on the EEG in anesthetized 
cats.*° 

The effects of hydrocortisone on inflam- 
mation in the subarachnoid space,"* its clini- 
cal use as a co-adjutant intrathecally in the 
treatment of tuberculous meningitis,# and 
the topical application of single doses of 
hydrocortisone acetate to wounds of the 
brain in cats, with depression of the inflam- 
matory reaction and diminished cerebral 
’ suggested that the hormone could 
be used clinically in traumatic and inflamma- 
tory conditions of the brain and meninges. 


cicatrix,”' 


A study was made of electrocorticogram 
when hydrocortisone was applied directly to 
the cortex. The effect of nicotinamide, which 
increases the solubility of hydrocortisone 10 
times in a freshly prepared solution,* was 
also studied. 


METHOD 


Cats of an average weight of 2.5 kg. were used 
for this experiment. Tracheotomy was performed 
with the animal under light anesthesia. Small 
doses of curare were given intravenously, and the 
animal was placed on artificial respiration. The 
cerebral cortex was exposed, and the electrocorti- 
cogram (ECG) was obtained. The recordings were 
made with a six-channel Offner ink-writing electro- 
encephalograph, using two silver-wire monopolar 
electrodes placed in the somatosensory (SS) and 
the auditory (A) areas. 

Hydrocortisone acetate was applied to the cortex 
in powder form,7 in solution (50 mg. in 500 cc. 


# References 18 and 19. 

* Laurie, J. H.: Personal communication to the 
authors. 

+ Hydrocortisone acetate and 5% nicotinamide 
in Elliott's Solution A were supplied by Merck & 
Co., Ltd., Montreal. 
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of Elliott’s Solution A,*! £) and in combination with 
nicotinamide (25 mg. in 25 cc. of 5% nicotinamide 
in Elliott’s Solution A). 

Nicotinamide was applied to the cortex in powder 
form, and in combination with cortisone 
powder, and in solution (5% in Elliott’s Solution 
A). 

One animal was operated upon, and 30 mg. of 
hydrocortisone acetate powder was applied to the 
cortex. The craniectomy was reopened four days 
later for recording. 

Records of the different effects of the powders 
and of the solutions were taken several times in 
the same animal. A total of 10 animals were used. 
Photographs of the vessels were taken and the 
changes correlated with the ECG. Specimens of 
the cortex to which the hormone and drug had been 
applied were taken for pathological studies. 


alone 


RESULTS 
I. ALTERATIONS IN THE ECG 

Topical application of saline and of Elliott’s 
Solution A at body temperature caused a 
brief excitatory effect, decrease in amplitude, 
and increase in background frequency. These 
effects did not last longer than 30 seconds, 
depending on the state of arousal of the 
animal when the drug was applied, the tem- 
perature, and the pH control (Fig. 1). 

Effects of Hydrocortisone and Nicotin- 
amide——(a) Effect on Resting Rhythms: 
After a base line had been obtained, hydro- 
cortisone acetate was applied topically in 
powder form. A continuous tracing was run 
for more than one hour without marked 
change of electrical activity in frequency or 
amplitude (Fig. 2). When the hydrocorti- 


t Elliott’s Solution A has the following formula: 
NaCl, 86 gm.; KCl, 3 gm., CaCh, 2 gm.; MgSO,, 
3 gm., and dextrose, 10 gm., made up to 10.5 liters 
with distilled water. 
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Fig. 1—Excitatory effect of Elliott’s Solution A when sprayed on the cortex. 
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Fig. 2—Normal ECG, unaltered by local application of hydrocortisone acetate in powder. 
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Fig. 3.—Spray of hydrocortisone in Elliott’s Solution A. Brief excitatory effect at 30 seconds 


and normal trace at 1 minute. 


sone was administered in solution form, a 
brief excitatory effect, similar to that of 
Elliott’s Solution A or saline, occurred, last- 
ing approximately 30 seconds, with complete 
return to the resting state (Fig. 3). It was 
our impression that the mechanical effect of 
the spray striking pial vessels was sufficient 
to cause this brief effect and that it was not 
related to the hydrocortisone per se. 
Nicotinamide was administered topically 
in the same manner but showed strikingly 
different effects. After normal base lines had 
been obtained, nicotinamide in powder form 
was applied to the cortex between the two 
recording electrodes. After a latency of sev- 
eral seconds, a marked excitatory effect was 
observed ; increase in frequency and decrease 


A 


in amplitude were noted, which persisted 
virtually unchanged for 7 to 15 minutes in 
various experiments (Fig. 4). It was re- 
versed after a latency of several seconds by 
washing the cortex with Elliott’s Solution A. 

Nicotinamide spray had the same effect on 
cortical electrical activity but without the 
latent period observed with the powder 
(Fig. 5). 

In one experiment there was an apparent 
“protective” effect of hydrocortisone on nico- 
tinamide-induced changes. When hydrocorti- 
sone and nicotinamide solution was sprayed 
on the cortex, the excitatory effect was not 
seen, except for occasional transient “block- 
ing” (Fig. 5). To examine further the possi- 
bility of a protective effect of hydrocortisone, 
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Fig. 4.—Increase in frequency of ECG as result of topical application of nicotinamide powder. 
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niacinamide & hydrocortisone solution 


Fig. 5.—Normal trace to compare with the effect of spray of 5% nicotinamide solution. ‘Pro- 
tective” action of the hydrocortisone is shown on the left. 


the following experiments were carried out 
in the animal that had 30 mg. of hydro- 
cortisone powder in the cortex for four days. 
Figure 6 shows the effect of nicotinamide 
powder applied to the cortical surface. The 
immediate change was less marked than in 
animals without treatment, but after 30 sec- 
definite The 
“protective” effect, therefore, was not so 


onds a excitation occurred. 
apparent under these circumstances, but it 
appeared to delay the onset of nicotinamide- 
induced fast activity. 

There was no evidence of high-voltage 
epileptiform discharge in these experiments. 

(b) Effect of Strychnine-Induced Spikes : 
Neither hydrocortisone nor nicotinamide had 
any appreciable effect on strychnine-induced 
spike discharges. 

(c) Evoked Potentials: The wave forms, 
amplitude, and localization of evoked poten- 
tials to auditory and tactile stimuli (clicks 
and touch to paw) were observed before, 
during, and after topical application of nico- 
tinamide and hydrocortisone in powder and 
solution forms. There was no evidence of 
any alteration. In addition, the ‘‘arousal” 


a 


effect of tactile or auditory stimuli was un- 
changed by the drugs. 


Il. CHANGES IN THE VESSELS 

There were no vessel changes when hydro- 
cortisone was applied to the cortex in powder 
and in solution alone, and when the drug 
was combined with nicotinamide, the vaso- 
dilatation of the cortical vessels was slightly 
diminished. 

Vasodilatation of small capillaries occurred 
when nicotinamide in powder and in solution 
was applied to the cortex. 


II]. ParHoLocy 

Pyknosis of a few cortical neurones was 
the only change found in 6 of the 10 animals. 
There were no acute inflammatory changes 
in the vessels. 

COM MENT 

There is general agreement that cortico- 
tropin and adrenal cortical steroids, when 
given parenterally, affect the electrical activ- 
ity of the brain, though the mechanism of 
action is still debated. When hydrocortisone 
was applied topically to the cortex, there 
were no changes in the ECG, in the acute 
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Fig. 6—Normal trace of ECG when hydrocortisone acetate powder has been four days in 
the cortex. Application of nicotinamide powder causes a delayed excitatory effect at 30 seconds. 
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experiments, or when the hormone had been 
four days in the cortex, thus indicating no 
direct action of the hormone on the cortical 
electrical activity of the brain. That there 
were no changes in the ECG cannot be at- 
tributed to a low solubility of the hormone, 
for there were no changes in the ECG of 
the four-day animal, when diffusion of the 
hormone had taken place. 

Nicotinamide produces less marked vaso- 
dilatation than does nicotinic acid. The latter 
drug has received attention lately by neurol- 
ogists and psychiatrists because of its effects 
on the treatment of schizophrenia. Nicotinic 
acid (oral or intravenous) produces slight 
increase in frequency of the EEG in normal 
subjects.** In the present experiment the 
local application of nicotinamide to the cortex 
produces a similar increase in frequency in 
the ECG. 
been attributed to a direct participation, as 
co-enzyme, in the carbohydrate metabolism 
of the brain.** 


The action of nicotinic acid has 


Chemical studies made by 
Kety ** of brain circulation showed no altera- 
tions in oxygen metabolism, nor were there 
any changes in brain vessels. When nicotin- 
amide is applied locally to the cortex, vessel 
changes occur, and, as a consequence, changes 
in circulation. The action may be due to 
alteration in oxygen consumption. It is also 
possible that the vessel changes may be due 
to the change in electrical pattern, if the 
latter is a result of neuronal 
firing, requiring an increased oxygen supply. 


increase in 


Topical hydrocortisone “blocks” the effects 
of nicotinamide on the ECG, has no effect 
on the vessels, and diminishes the degree of 
vasodilatation caused by nicotinamide. The 
protective action of local desoxycorticos- 
terone on the vasodilatation of the cortical 
vessels should be mentioned.** 

These experiments show that changes in 
the electrical activity of the brain caused by 
hydrocortisone directly applied to the cortex 
are minimal. The hormone appears to exert 
a protective homeostatic action on the elec- 
trical activity of the brain cortex when nico- 
tinamide is applied locally, in powder and in 
solution. 


ON 


ECG 


SUM MARY 

Local application of hydrocortisone acetate, 
in powder or in solution, does not produce 
changes in the electrocorticogram in cats 
and blocks transitorily the changes (increase 
in frequency and decrease in amplitude of 
the ECG) induced by local application of 
nicotinamide. Topical nicotinamide causes 
vasodilatation of cortical vessels, whereas 
hydrocortisone has no effect on the vessels. 
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Veuritis 
Systemic Lupus Erythematosus 


A Report of Five Cases, with Necropsy in Two 


ALLAN A. BAILEY, M.D. 

GEORGE P. SAYRE, M.D. 

and 

EDWARD C. CLARK, M.D., Rochester, Minn. 


Recent studies * have indicated that per- 
manent or transient involvement of any part 
time 


during the course of systemic lupus erythem- 


of the nervous system may occur at any 


atosus. While disorders of peripheral nerves 
might be expected to take place in association 
with this generalized disease, few reports 
have appeared in the literature suggesting 
that this actually happens. 

Sedgwick and Von Hagan,* in 1948, noted 
one case of lupus erythematosus showing 
mild mixed polyneuritis and increased total 
protein in the cerebrospinal fluid. Heptin- 
stall and Sowry,* in 1952, reported a case in 
which examination revealed the neuritic in- 
volvement to be rather symmetrical and the 
total protein in the cerebrospinal fluid to be 
elevated. Pathologic examination revealed 
patchy loss of the nerve fibers in the periph- 
eral nerves with variable thickening of the 
endoneurium. One blood vessel of the epi- 
neurium was illustrated, showing focal areas 
of occlusion with recanalization and, in rela- 
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tionship to the arteriole, chronic inflam- 
matory cells. Eccentric intimal thickening, 
but with preservation of the internal elastic 
membrane, in other vessels. 
No in the 
brain. Typical wire-loop lesions were pres- 


was observed 
vascular lesions were present 
ent in the kidneys, as well as patchy necrosis 
of some of the glomeruli with crescent forma- 
tion, and concentric vascular thickening of 
the splenic arteries. The authors concluded 
that the peripheral neuritis was due to 
ischemia resulting from vascular lesions in 
the vessels supplying the nerves, similar in 
nature to that described in polyarteritis. 

Since 1949 five patients who had systemic 
lupus erythematosus with associated neuritic 
involvement have been examined clinically at 
the Mayo Clinic. In two of these cases nec- 
ropsy studies were made. Because of the 
paucity of reports of such cases in the litera- 
ture, it seemed of interest to present these 
cases. 


REPORT OF CASES 


Case 1.—A girl, aged 13, first admitted to the 
hospital on Aug. 18, 1950, complained of a “sun- 
burn” over her cheeks and nose, anorexia, and fever 
during the week before examination. At the time 
of onset of the fever she also noticed some numb- 
ness and “tightness” of her hands and transient 
migrating pains in the knees and shoulders. 

General examination revealed an acutely ill girl 
with a temperature of 102 F by mouth. The pulse 
rate was 100 beats per minute, and the respiratory 
rate was 20 per minute. The blood pressure was 
130 mm. of mercury systolic and 68 mm. diastolic. 
A fiery-red “butterfly” rash was present over the 
nose and cheeks in the distribution typical of that 
seen in lupus erythematosus. The liver was palpa- 
ble. Neurologic examination revealed moderate to 
marked weakness of the muscles of the extremities 
with more pronounced weakness in the proximal 
muscle groups than in those located distally in the 
extremities. Choreiform movements of the arms 
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The deep 
muscle stretch reflexes were absent throughout. 
The plantar responses were normal. Sensory exam- 
ination demonstrated a rather marked reduction of 
position sense of the fingers and toes, but its results 
were otherwise within the limits of normal. The 
patient was rather labile emotionally. 


and legs were seen from time to time. 


examinations revealed 3000 leuco- 
cytes per cubic millimeter. The sedimentation rate 
was 89 mm. in one hour (Westergren). The blood 
Kline reaction was doubtful, and the blood Kahn 
reaction was 3+. The hemoglobin value, erythro- 
cyte count, and results of urinalysis were normal. 
Sternal-aspiration material was found to contain 
typical L.E. cells. Examination of cerebrospinal 
fluid revealed a total protein of 240 mg. per 100 cc., 
but its results were otherwise normal. 


Laboratory 


Because of the typical erythema of the face, the 
joint pains, fever, palpable liver, signs of involve- 
ment of the nervous system, leucopenia, elevated 
sedimentation rate, positive blood Kahn reaction, 
and the L.E. cells found in the sternal marrow, the 
diagnosis of systemic lupus erythematosus was 
made. 

Over the next two months, while cortisone was 
being given, the patient improved somewhat, and 
she was dismissed to go home in October, 1950. 
The improvement continued until December, 1950, 
when fever again developed. Her condition worsened 
progressively, and she was readmitted to the hos- 
pital on Feb. 5, 1951. At this time the results of 
general and laboratory examinations were similar 
to those obtained during her first admission. 

The neurologic examination revealed intermittent 
diplopia, nystagmus on lateral gaze, and bilateral 
intention tremor of the hands. Position sense of 
the fingers and toes continued to be decreased, and 
the vibratory sense, stereognosis, and light touch 
were impaired in the hands and feet. There was 
hypalgesia to pinprick over the distribution of the 
left fifth cranial nerve. There was some atrophy 
of the muscles of the extremities, particularly the 
small muscles of the hands, with rather diffuse 
muscle weakness, now more pronounced in the distal 
muscles. The deep muscle stretch reflexes remained 
absent. There was limitation of range of motion of 
the knee and ankle joints. 

During the patient’s second period of observation 
in the hospital, although given a course of cortisone, 
she became progressively worse, ran an intermittent 
fever, and died Feb. 27, 1951. 

At necropsy, the results of gross examination of 
the brain, spinal cord, and peripheral nerves were 
essentially normal. 

Histologic examination of the lumbosacral nerves 
revealed a diffuse degeneration of the axis cylinders 
(Fig. la). Many were missing; others showed dis- 
tortion and fragmentation, with many curled seg- 
ments, resembling Arabic writing. 
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sheath stains showed a loss of myelin corresponding 
to the loss of axis cylinders. Prominent were focal 
areas of necrosis of the walls of the small arteries 
(Fig. 1b) of the nerves, consisting of fibrin exuda- 
tion within the walls and superimposed thrombi, 
and a diffuse infiltration by neutrophiles both within 
and around the arterial walls. The vascular inflam- 
mation could not be directly related morphologically 
to the areas of degeneration in the nerves. Sections 
of the Gasserian ganglion showed similar vascular 
degeneration and inflammation, but, in addition, 
there was a diffuse degeneration of the ganglion 
cells, with dropping out of many cells and a diffuse 
proliferation of the capsular cells. Many of the 
spinal ganglion neurons were degenerating, and the 
axis cylinders of the spinal ganglion cells showed 
marked fragmentation, while the neighboring motor 
root appeared normal. 


In sections of the spinal cord the posterior col- 
umns throughout showed almost complete degenera- 
tion (Fig. lc), consisting of a decrease in the axis 
cylinders, almost complete loss of the myelin 
sheaths, and a filling of the sheaths with fat-laden 
macrophages, while there were numerous swollen 
astrocytes within the columns. The neurons within 


the cord appeared essentially normal. 


A section through the medulla showed similar 
vascular degeneration of two portions of the left 
vertebral artery. Related to this, there was vacuola- 
tion of the left medial longitudinal fasciculus and 
of the left restiform body. The histopathologic find- 
ings of the cerebral cortex were limited to a diffuse 
thickening of the walls of the small arteries, par- 
ticularly of those in the cortex. This thickening 
consisted primarily of an increase in nuclei and 
some increase in the media. There was a mild, dif- 
fuse neuronal degeneration of nonspecific character. 

There was a diffuse and focal glomerulonephritis, 
but without looping.” Other 


“wire lesions, re- 


sembling those of periarteritis nodosa, were present 


in the coronary, renal, and mesenteric arteries. 
Case 2.—A woman, aged 21, was first admitted 
1948, 
migrating joint pains, generalized weakness, and in- 
termittent fever of one and a half years’ duration, 


to the hospital in September, because of 


and the history of an erythematous rash over her 
At that time her 
local physician had diagnosed her illness as lupus 


nose and cheeks a year before. 


erythematosus and had given her bismuth and gold 
preparations. The erythematous rash cleared in 
about five weeks, and she improved generally. For 
several months she had noticed no joint difficulties. 

Physical examination disclosed a blood pressure 
of 110 mm. of mercury systolic and 70 mm. dias- 
tolic; the pulse rate was 90 beats per minute; the 
oral temperature was 98.6 F. Examination of the 
skin revealed a dusky redness of the lower lids of 
both eyes. The deep muscle stretch reflexes of both 
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Fig. 1—(a) Sciatic nerve, loss of axis cylinders; Bodian stain; reduced to 97% of mag. 
(b) Perineural artery, periarteritis nodosa; hematoxylin and eosin; reduced to 97% of 


mag. & 85. (c) Cervical cord, degeneration of posterior columns; Weigert stain; reduced to 


97% of mag. x 7. 


lower extremities were hypoactive. Otherwise the 
examination was unrevealing. 

Roentgenograms of the thorax disclosed nothing 
abnormal. The value for hemoglobin was 11.1 gm. 
per 100 cc. of blood; erythrocytes numbered 3,380,- 
000, and leucocytes 1600, per cubic millimeter of 
blood. Microscopic examination of a smear of the 
peripheral blood revealed nothing abnormal. The 
reaction to the Wassermann test was weakly posi- 
tive; that to the Hinton test was positive, to the 
Kahn test 4+, to the Kline test 2+. The value 
for total proteins was 7.1 mg. per 100 cc. of serum. 
The albumin-globulin ratio was 4.0: 3.0. The sedi- 
mentation rate was 105 mm. in one hour (Wester- 


gren); microscopic examination of sternal-aspira- 
tion material revealed L.E. cells. 

Because of the history of migratory joint pains, 
fever, and erythematous rash over the face, as well 
as the findings of leucopenia, elevated sedimenta- 
tion rate, blood serologic reactions falsely positive 
for syphilis, and L.E. cells found in the sternal 
marrow, it seemed apparent that the patient was 
suffering from systemic lupus erythematosus. 

During the patient’s stay in the hospital she was 
afebrile and she had no exacerbation of symptoms. 
However, during 1948 and 1949, after returning 
home, she continued to experience episodes of fever 
and joint difficulties, and she remained in bed. 
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At the time of the patient’s second admission, in 
August, 1949, an erythematous rash was noted in 
the nasolabial region. The results of laboratory 
studies were similar to those found in 1948. During 
the latter part of August, 1949, fever developed, 
with hallucinations, vomiting, and hiccup. About 
this time she began to complain of tingling of her 
finger tips, toes and feet, and the tip of her tongue. 
Neurologic examination revealed absence of the 
deep muscle stretch reflexes throughout. The proxi- 
mal muscles of the extremities were found to be 
very weak, while those toward the periphery of the 
arms and legs were less so. Two-point discrimina- 
tion and stereognosis were reduced on the hands, 
but the results of sensory examination were other- 
wise normal. Because of the evidence suggesting 
polyneuritis, examination of the cerebrospinal fluid 
The total protein in the cerebrospinal 
fluid was 150 mg. per 100 cc. of fluid; 3 lympho- 
cytes were present in 1 cu. mm.; the Kolmer re- 
action of the cerebrospinal fluid was negative, and 
the gold curve was 1343210000. 

After the patient’s return home, during the re- 
mainder of 1949 and the first part of 1950, her ill- 
ness remained quiescent. However, exacerbations 
of some of her general symptoms began during the 
summer and fall of 1950. The weakness of, and 
paresthesias in, her extremities increased in severity 
until January, 1950, when improvement began to 
take place. 


was done. 


\t the time of the patient’s last admission, in 
January, 1951, because of increasing fever and 
joint pain, the neurologic examination revealed im- 
provement of muscle strength. However, sensory 
studies showed decreased to absent vibratory sensa- 
tion and hyperalgesia on the lower legs and feet. 
The deep muscle stretch reflexes continued to be 
absent. On Jan. 22, 1951, cortisone therapy was 
begun, but the patient’s condition worsened rapidly. 
Gross hematuria developed, and the platelet count 
was found to be 35,000 per cubic millimeter of 
L.E. cells were again found in the sternal- 
aspiration material. Cortisone therapy was discon- 
Feb. 2, 1951. On Feb. 16, the patient 
began to have convulsive seizures, and she died on 
Feb. 19, 1951. 

At necropsy the brain, spinal cord, and peripheral 
nerves appeared grossly normal. Histologic exam- 
the peripheral primarily the 
sciatic and peroneal nerves, revealed that many 
axis cylinders were missing and others broken, dis- 


blood. 


tinued on 


ination of nerves, 


torted, and twisted (Fig. 2a). There was a corre- 
sponding loss of myelin sheaths. The blood vessels 
were slightly thicker than normal, but otherwise 
revealed no specific change. Sections of the spinal 
ganglia of the lumbar region showed a diffuse 
degeneration of many of the ganglion cells with 
proliferation of the capsular cells (Fig. 2b). With 
silver stains there was a corresponding degenera- 
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tion of axis cylinders, similar to that in the periph- 
eral nerves. The motor roots did not appear 
affected. Sections of the spinal cord showed in the 
lumbar area a complete loss of myelin in the 
posterior columns (Fig. 2c), with replacement by 
swollen macrophages containing fat, while between 
the empty sheaths were numerous swollen astro- 
cytes (Fig. 2d). The spinal nerve cells appeared 
essentially normal. the thoracic and 
cervical portions of the spinal cord showed the 
degeneration limited to the fasciculus gracilis and 
mesial portion of the fasciculus cuneatus. 


Sections of 


Multiple sections of the brain showed scattered, 
but infrequent, focal areas of degeneration, circular 
in form, consisting of, in some areas, a diffuse loss 
of normal cells with replacement gliosis, in others, 
a focal area of acute degeneration with swollen axis 
cylinders. 
walled blood vessels, with a proliferation of the 
the media. There 
thrombi, and no mesenchymal tissue reaction was 
present. In addition, there was a mild nonspecific 
degeneration of the neurons and some swelling of 


These areas appeared related to thick- 


nuclei of was no evidence of 


the oligodendrocytes. 

Comment (Cases | and 2).—In these two 
cases there was clinical evidence of wide- 
spread involvement of the central nervous 
system. In addition, however, examination 
of both revealed evidence of polyneuritis in 
the form of absent deep muscle stretch re- 
flexes; muscle weakness, more pronounced 
in the proximal than the distal muscles of 
the extremities, and decrease of some of those 


sensations carried in the posterior columns 


of the spinal cord. These neurologic signs, 
combined with the low cell counts and ele- 
vated total protein determinations found in 
the cerebrospinal fluid, are consistent with the 
(Guillain-Barre ). 


syndrome of neuronitis 


Examination of Case 1 at a later date re- 
vealed, in addition, decreased sensation over 


the distribution of the left fifth cranial nerve. 


Pathologic study of Case 1 revealed that 
the primary lesion appeared to be a degenera- 
tion of the posterior root spinal ganglia, with 
secondary diffuse degeneration of the poste- 
rior columns of the whole spinal cord and 
peripheral degeneration of the spinal nerves. 
In addition, there were widespread lesions of 
periarteritis nodosa in the peripheral nerves, 
and associated with focal infarction of the 
medulla. In Case 2 there was a similar degen- 
eration of the dorsal root ganglia, primarily 
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Fig. 2—(a) Sciatic nerve, degeneration of axis cylinder; Bodian stain; reduced to 97% of 
mag. x 400. (b) Posterior root ganglia, degeneration of ganglion cells; hematoxylin and eosin; 


reduced to 97% of mag. x 200. (c) Posterior columns, degeneration of medial tracts; hema- 


toxylin and eosin; reduced to 97% of mag. & 30. (d) Posterior columns, secondary degeneration 
of myelin; hematoxylin and eosin; reduced to 97% of mag. x 200. 
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in the lumbar region, with a diffuse degen- 
eration of the sensory nerves and of the pos- 
terior columns of the spinal cord; but there 
was no evidence of any primary vascular 
necrosis. In addition, there were focal areas 
of necrosis, old and recent, of the brain, 
apparently perivascular and related to the 
thickened blood vessels. 


In both cases there was a diffuse degenera- 
tion of the cortical neurons of nonspecific 
character, probably terminal in origin. The 
blood vessels of the nervous system were 
found to be thickened, a condition similar to 
that seen in the renal lesions of lupus ery- 
thematosus, the so-called wire loops. 


Case 3.—In August, 1947, a woman, aged 32, was 
admitted to the clinic complaining of transient 


migrating joint pains, which she had experienced ~ 


for 20 years. For the past year she had suffered 
from increased difficulty with her joints and had 
had three episodes of pleurisy. In April, 1947, a 
vesicular eruption had been noted over the right 
side of the chest, which was diagnosed as being 
herpes zoster. About May, 1947, the chest and 
joint pains increased in severity and fever devel- 
oped. She also noticed a feeling of generalized 
weakness, as well as numbness and tingling of both 
legs and feet and intermittent diplopia. By July, 
1947, the weakness had become so severe that she 
was hospitalized. 

The patient stated that while in the hospital she 
had been given four blood transfusions because of 
anemia. In addition, she had received five “gold 
shots,” for reasons not known to her. After the 
hospitalization her symptoms gradually subsided. 

Physical examination disclosed a blood pressure 
of 94 mm. of mercury systolic and 70 mm. diastolic ; 
the pulse rate was 96 per minute, and the tempera- 
ture was 99.4 F. Slight nonpitting edema was pres- 
ent at both ankles. Only minimal scattered joint 
changes were found. Cutaneous lesions were not 
seen, and the results of the remainder of the general 
examination were normal. Sensation was found to 
be intact except for a strip of hypalgesia over the 
distribution of the right third thoracic spinal nerve, 
where the herpes zoster had been located. The 
calves of the patient’s legs were moderately tender 
to palpation. The deep muscle stretch reflexes of 
both lower extremities were markedly reduced. 
Plantar extension of the left foot was very weak 
and that of the right foot slightly so. 
was normal throughout. 


Sensation 


Roentgenograms of the thorax disclosed nothing 
abnormal. Those of the hands revealed slight peri- 
articular swelling of several of the phalangeal 
joints. The value for hemoglobin was 10.5 gm. per 
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100 cc. of blood; erythrocytes numbered 4,100,000, 
and leucocytes 3700, per cubic millimeter of blood. 
The sedimentation rate was 110 mm. in one hour 
(Westergren). Reaction to the Kline test was 
negative; the value for total protein was 6.9 mg. 
per 100 cc. of serum; the albumin-globulin ratio 
was 3.67:2.81. The results of urinalysis, including 
urine studies for arsenic, lead, and porphyrins, were 
normal. Analysis of gastric contents showed free 
hydrochloric acid. Sternal aspiration revealed typi- 
cal L.E. cells. 

Because of the history of transient joint pains 
and three episodes of pleurisy, evidence of disease 
of the nervous system, leucopenia, elevated sedi- 
mentation rate, and L.E. cells found in the sternal 
marrow, it was felt that the patient was suffering 
from systemic lupus erythematosus. 

When last seen, on June 12, 1953, the patient 
stated that any exertion on her part or exposure to 
the sun would cause her to suffer extreme weak- 
ness and muscle, joint, and substernal pains. These 
symptoms would usually cause her to go to bed 
for several days. The results of physical and neuro- 
logic examination were unchanged from those of 
1947 except that the rheumatoid joint changes were 
more prominent in her fingers and the anterior 
tibial muscles were stronger. Her wrists and elbow 
joints were moderately tender to forced motion. 
The results of laboratory studies were unchanged. 
The sedimentation rate was 83 mm. in one hour 
(Westergren). Reaction to the Kline test remained 
negative. The reaction to the L.E. clot test was 
moderately positive. On microscopic examination, 
a specimen removed from the left trapezius muscle 
was normal. 

Comment (Case 3).—In this case the only 
clinical evidence of involvement of the nerv- 
ous system associated with the systemic lupus 
erythematosus was the decreased deep muscle 
stretch reflexes of the lower extremities and 
weakness of plantar extension of both feet. 
In contradistinction to Cases 1 and 2, the 
involvement of the peripheral nerves appeared 
to be motor and distal in type. 


Case 4.—The patient, a white single woman, 
aged 18, was first admitted to the hospital on Sept. 
19, 1953, complaining that she had suffered for five 
months from intermittent fever, swelling of the 
periorbital tissues of both eyes, generalized bodily 
soreness, transient swelling and pain of the finger 
joints and left wrist, an episode of an increased 
number of leucocytes and erythrocytes in her cere- 
brospinal fluid, which her local physician had diag- 
nosed as meningitis, as well as mental confusion, 
and recently tingling in her arms and legs. 

On physical examination the patient appeared 
chronically ill. The anterior cervical, axillary, and 
supratrochlear lymph nodes were enlarged. The 
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posterior pharyngeal wall was injected. There was 
slight flexure contraction of the knee joints. The 
blood pressure was 100 mm. of mercury systolic 
and 80 mm. diastolic; the pulse rate was 108 per 
minute, and the temperature was 99.6 F. Neuro- 
logic examination revealed tenderness of muscles on 
palpation of the arms and legs. There was evidence 
of minimal weakness of the muscles of the right 
seventh cranial nerve, indicating involvement of the 
right seventh cranial nerve nucleus or peripheral 
fibers. While all muscle groups of the extremities 
seemed weaker than might have been expected, the 
triceps muscles seemed weaker than the rest. The 
deep muscle stretch reflexes were normal. Sensory 
examination revealed decreased pain, light touch, 
and vibratory sensation of the feet and hands and 
lower segments of the legs and arms in a “stocking” 
and “glove” distribution. Position sense of the toes 
was also mildly impaired. In addition, there was 
mild hypalgesia over the distribution of the left fifth 
cranial nerve and left second cervical spinal nerve. 

Roentgenograms of the thorax disclosed nothing 
abnormal. The value for hemoglobin was 11 gm. 
per 100 cc. of blood; erythrocytes numbered 3,670,- 
000, and leucocytes 2800, per cubic millimeter of 
blood. Examination of a’smear of the peripheral 
blood revealed nothing abnormal. The sedimenta- 
tion rate was 100 mm. in one hour (Westergren) ; 
reaction of the Kline test was negative; the results 
of urinalysis were normal, and the result of the L.E. 
clot test was strongly positive. Examination of the 
cerebrospinal fluid, withdrawn from the lumbar 
region, revealed the initial pressure to be 12 cm. of 
cerebrospinal fluid. There were 3 lymphocytes per 
cubic millimeter. The total protein was 40 mg. per 
100 cc. and the sugar 47 mg. per 100 ce. 

Because of the intermittent fever, joint difficulties, 
swelling of the face, evidence of disease of the nerv- 
ous system, lymphadenopathy, leucopenia, elevation 
of the sedimentation rate, and a strongly positive 
result of the L.E. clot test, it seemed apparent that 
the patient was suffering from systemic lupus ery- 
thematosus. 

During the patient’s stay in the hospital her course 
was stormy and she was given various antibiotic 
drugs. As time passed, moderately severe anemia 
developed, and she was given blood transfusions. 
Intermittent fever was common. On occasions’ she 
lost consciousness for considerable periods and was 
observed to have generalized tonic muscle spasms 
with opisthotonos. It was noted that for a short 
period an erythema developed over the nose which 
was located so as to suggest a “butterfly” distribu- 
tion. 


However, concurrent with 


cortisone therapy, 
given in varying doses, there was gradual improve- 
ment of her general state, as well as of the neuritis. 
After 93 days of hospitalization she was sufficiently 
recovered to return home. Since that time several 


mild relapses with fever have occurred, but there 
has been no recurrence of her neuritic difficulties. 
Comment (Case 4).—As in Cases 1 and 2 
there was some evidence of involvement of 
as well as the 
peripheral nerves. The mild “stocking” and 
“glove” diminution of sensation over the 
hands, lower portion of the legs, and feet 
suggested a mild symmetrical peripheral neu- 
ritis of the sensory type resembling the 
peripheral motor neuritis found in Case 3. 
However, the weakness of the muscles of 


the central nervous system, 


expression of the right side of the face, sug- 
gesting peripheral involvement of the seventh 
cranial nerve or involvement of its nucleus, 
and the decrease of sensation over the left 
fifth cranial nerve (as in Case 1) and the 
second cervical spinal nerve suggest the hit- 
and-miss involvement characteristic of mono- 
neuritis multiplex or lesions in the respective 
nuclei. 

Case 5.—A full report of this case has been given 
by Siekert and Clark. The salient features are as 
follows : 

There were episodes of transient diplopia and 
dizziness ; blurring of vision of the left eye; tingling 
of the left foot; episodes of vertigo and severe 
nausea, with subsequent improvement over a period 
of six months; normal cerebrospinal fluid, except 
for a total protein content of 100 mg. per 100 cc., 
and muscle weakness, atrophy, and sensory loss, 
primarily over the distribution of the right eighth 
cervical spinal nerve or lower cord of the brachial 
plexus. Because of the course of the disease (swollen 
and painful joints, intermittent fever, and evanescent 
neurologic complaints) and the laboratory findings 
(leucopenia, elevated sedimentation rate, and a posi- 
tive result of the L.E. clot test), it was apparent 
that the patient was suffering from systemic lupus 
erythematosus. 

Comment (Case 5).—In contradistinction 
to the symmetrical neuritis found in the 
other cases, this patient presented evidence 
of a neuritis involving primarily the right 
eighth cervical spinal nerve or lower cord 
of the brachial plexus, as well as paresthesias 
of the left leg, suggesting a mononeuritis or 
monoradiculitis multiplex type of disorder. 


GENERAL COMMENT 

The cases presented here for study had 
variable manifestations of neuritis, in addi- 
tion to the rather typical signs and symptoms 
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of systemic lupus erythematosus. There was 
a history of migrating arthralgias, fever, 
weakness, and malaise in all cases. Though 
not considered necessary for the diagnosis of 
lupus erythematosus, the erythematous rash 
over the nose and cheeks was present in 
several cases. Leucopenia, elevation of the 
sedimentation rate, false-positive blood sero- 


logic reactions for syphilis, thrombocyto- 


penia, L. E. cells in sternal-aspiration mate- 
rial, and positive results of L. E. clot tests 
were found in some or all of the patients. 
In addition to the neuritis, four of the five 
patients had other signs of involvement of 
the nervous system, such as diplopia, nystag- 
mus, confusion, anxiety, and convulsions. 
The causes of neuritis and the diseases 
with which neuritis is associated are multiple. 
New manifestations of disease are frequently 
coming to the attention of the physician, 
and in recent years the “collagen diseases” 
have come to be recognized as important 
causes of neuritis and other neurologic dis- 
orders. The collagen disease in which neu- 
ritis most commonly appears is periarteritis 
In this disorder the clinical features 
of neuritis have been characterized as mono- 
neuritis multiplex, although cases of sym- 
metrical multiple neuritis have been observed. 
Other causes of mononeuritis or monoradicu- 


nodosa. 


litis are pressure, other vascular lesions, or 
metastatic neoplastic deposits. The causes of 
multiple neuritis, especially if the clinical 
features appear in a symmetrical fashion, 
may be toxic or metabolic in nature. 

The study of five cases of lupus erythem- 
atosus reported here reveals no consistent 
type of neuritic involvement. Examination 
of Cases 1 and 2 revealed findings suggestive 
of the syndrome of neuronitis (Guillain- 
Barré). In Case 3, and to some extent in 
Case 4, the neuritis seemed to be peripheral 
in type. However, other findings in Case 4, 
as well as those in Case 5, suggest involve- 
ment of the mononeuritis multiplex type. 
The reasons for the variation in the intensity 
and the actual character of these changes are 
not clear. In Case 1 there was evidence of 
periarteritis nodosa when the sections of the 
peripheral nerves were studied histologically, 
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as well as similar changes in the remainder 
of the body. As this patient received corti- 
sone, it is of interest to note that Slocumb ® 
has reported the appearance of periarteritis 
nodosa in rheumatic patients on withdrawal 
However, in our Case 1 it 
cannot be said that cortisone was necessarily 


of cortisone. 


related to the arteritis, since vascular changes 
have been noted in lupus erythematosus 
This was evident 
in the case reported by Daly.’ 


before the cortisone era. 


It is probable that tissue reactions of vari- 
ous types occur in the course of the collagen 
diseases. That the neurologic changes in 
Case 1 were not due solely to the lesions of 
periarteritis nodosa is evident from the ad- 
vanced degree of degeneration of the poste- 
rior columns, which appears to have taken 
place before the more recent, active lesions 
of periarteritis nodosa, and, more impor- 
tantly, from the fact that in Case 2 evidence 
of degeneration of the posterior ganglia, 
peripheral nerves, and posterior columns 
almost identical with those of Case 1 was 
present without any evidence of periarteritis 
nodosa. Thus, although Case 1 resembles the 
case reported by Heptinstall and Sowry * in 
having both peripheral nerve degeneration 
and periarteritis nodosa, Case 2 differs in the 
absence of periarteritis nodosa and strongly 
suggests that the primary lesion may be other 
than vascuiar. 

In addition to the foregoing clinicopatho- 
logic findings, there are some points of ana- 
tomic interest. Loss of position sense and 
loss of vibration sense have sometimes been 
spoken of as posterior column signs. This 
is not always accurate, since loss of such 
forms of sensation may also be due to lesions 
or disorders of the posterior ganglion cells. 
In Cases 1 and 2 the marked loss of myelin 
in the posterior white columns was probably 
due to secondary degeneration along the axon 
resulting from the serious changes in the 
posterior ganglion cells. 


SUMMARY 
The case histories of five patients with 
varying forms of neuritis associated with 
systemic lupus erythematosus are reported. 
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NEURITIS IN LUPUS 


In two of these cases necropsy revealed 
focal degeneration of the peripheral nerves 
and posterior ganglia and secondary degen- 
eration of the posterior columns. In one case, 
no associated cause for this degeneration was 
noted; in the other, lesions of periarteritis 
of the blood vessels of the peripheral nerves 
and elsewhere were present. 

It appears that vascular changes by them- 
selves do not account for the presence of the 
neuritis in all cases. Examples of mono- 


neuritis and multiple neuritis are reported. 
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News and Comment 


ANNOUNCEMENTS 


The American Academy of Neurological Surgery Award.—The American Academy of 
Neurological Surgery announces its second annual award. This award is intended as an incentive 
to research by younger neurosurgeons during or immediately following their formal training. 
It is given for the best paper submitted reporting original clinical or laboratory research per- 
taining to the nervous system for which the author has had the principal responsibility. Eligibility 
is confined to doctors of medicine currently in training in neurological surgery or who have 
completed their training since June 30, 1954. Those who have been certified by the American 
Board of Neurological Surgery; are Fellows of the Royal College of Surgeons, Canada, sub- 
specialty neurosurgery, or have other equivalent certification are not eligible. The paper shall 
not have been accepted for publication in any journal, but may have been submitted as a thesis 
for a degree. When subsequently published, it shall carry the footnote, “American Academy of 
Neurological Surgery Award, 1956.” 

The recipient of the award will be expected to present the paper at the annual meeting of 
the American Academy of Neurological Surgery in Phoenix, Ariz., Nov. 7-11, 1956. The 
expenses of the recipient, while attending the meeting and in travel from his home (if living 
outside the North American Continent from the port of entry into the United States or Canada) 
will be borne by the Academy. In addition, there will be an honorarium of $100. 

Manuscripts for consideration by the committee should be sent to Dr. Edwin B. Boldrey, 
Chairman of the Award Committee, University of California School of Medicine, San Francisco, 
and should be submitted before July 15, 1956. A résumé of the candidate’s postdoctoral training 
must accompany the paper when submitted. 
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Kegional Differences in pe Susceptibility 


in Monkey Cote 
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INTRODUCTION 


It is generally accepted that the modern 
era in knowledge concerning the epilepsies 
began with the writings of Hughlings Jack- 
son.' To him, these disorders resulted from 
the “sudden temporary excessive discharge 
of some highly unstable region” of the brain 
leading to “secondary discharge of healthy 
cells in other centers.” He conceptualized 
regarding the diverse clinical patterns of epi- 
leptic phenomena by stating: “According as 
the seat of the discharging lesion varies the 
symptoms of the paroxysm vary.” 


These precepts of Jackson’s, predicated 
upon the abnormal excitability of focally dis- 
crete collections of cells, have been expanded 
tremendously in recent years by the vast 
experience of Penfield and his associates. 
Penfield and Jasper state, in speaking of 
focal epilepsy : “Theoretically, a seizure may 
originate in any ganglionic part of the cen- 
tral nervous system. However, there are 
zones of predilection, such as the cerebral 
cortex, and there are areas that are com- 
pletely refractory to epileptic discharge in 
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man, such as the cortex of the cerebellum.’”” 
It is known, additionally, from clinical 
reports that there are differences in the ten- 
dency of various cerebrocortical loci to initi- 
ate seizure activity when irritated by a focal 
lesion.* Moreover, the induction of experi- 
mental seizure patterns by alumina (alumi- 
num oxide) cream applied to cortex * and 
by elicitation of local after-discharges on the 
brain surface ® likewise reflects regional dif- 
ferences in cortical epileptogenic susceptibil- 
ity. Yet no systematic study has been under- 
taken to localize cortical regions displaying 
hypersusceptibility as contrasted with those 
relatively resistant to seizure discharge. 
Such study requires a procedure which 
permits rapid assessment of seizure onset and 
dissemination, either by following the behav- 
ioral manifestation induced by epileptogenic 
lesions in animals or by recording the elec- 
trical propagation of locally induced cortical 
after-discharge. During an earlier survey of 
corticifugal connections to the brain stem 
reticular formation, using evoked potential 
techniques, we had the impression that those 
cortical regions having such projections were 
unusually susceptible to after-discharge and 
other seizure-like activity.” Therefore, we 
decided to apply standardized electrical 
stimulation to the cortex, in a systematic 
way, in order to test regional differences 
relating to the induction of seizure patterns. 
This method of investigation proved to be 
particularly useful because it was feasible at 
each cortical locus to determine the threshold 
for seizure activation by applying succes- 
sively more intense stimulation, with other 
stimulus parameters kept constant. More- 
over, it permitted a comparison of the rela- 
tive excitability of each region tested with 


* References 3 and 4. 
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CORTICAL SEIZURE SUSCEPTIBILITY 


other areas similarly stimulated and made it 
possible to verify responses by subsequent 
reapplication of the stimulus to each test site. 

By this routine of stimulation accompanied 
by electroencephalographic recording, we 
examined the entire surface of the cerebral 
hemisphere in the monkey and found sub- 
stantial threshold differences relating to the 
production of seizure activity. The discharge 
threshold of each area in the cortex of a 
single animal was found to be remarkably 
constant when retested at later periods dur- 
ing the experiment, and excitation of com- 
parable regions in different monkeys elicited 
singularly consistent results. Points within a 
few millimeters of each other commonly 
exhibited very different thresholds and quite 
different channels for spread of seizure activ- 
ity. The suggestive boundaries defining dif- 
ferences in susceptibility to after-discharge 
and in the direction of its spread appeared 
also to be relatively consistent. Whatever 
may be the mechanisms of the genesis of epi- 
lepsy, these data indicate substantial regional 
differences in cortical susceptibility to the 
electrical induction of seizures. 


METHODS 


Experiments were made on a total of eight mon- 
keys. The general procedure in all instances was 
similar, but craniectomies were varied so as to 
expose appropriate cortical areas for investigation. 
In different studies, all surfaces of the entire cere- 
brum were examined, and each region of brain was 
analyzed for comparison with other reference loci 
in at least two animals. 

The cortex was exposed and subcortical electrodes 
placed while the animals were under ether anes- 
thesia, small amounts of procaine being injected 
The 
monkeys were then immobilized with tubocurarine 
U. S. P. (d-tubocurarine) and maintained on arti- 
ficial respiration. In different experiments, two 
anterior and two posterior bipolar concentric needle 
electrodes were placed stereotactically in the follow- 


into exposure margins and pressure areas. 


ing structures: septal nuclei (three monkeys), 
caudate nucleus (four), globus pallidus (one), 
corpus callosum (two), fornix (one), amygdala 
(six), nucleus dorsalis medialis (one), centrum 


medianum (one), substantia nigra (three), habenu- 
lar complex (one), decussation of the brachium 
conjunctivum (one), red nucleus (two), and brain 
(five). The location of 
the electrodes was determined at the conclusion of 


stem reticular formation 


each experiment by examination of serial sections 
stained with thionine. Bipolar silver-ball electrodes 
were used for cortical stimulation and recording, 
a recording pair invariably being placed for moni- 
toring within 2 mm. of the stimulating electrodes. 
The cortical recording sites remained fixed through- 
out each experiment and, except for the monitor 
pair, were generally located on the convexity. In 
each instance, sufficient craniectomy exposure was 
made to permit sampling from a portion of each 
gross lobe of the brain ipsilaterally and of the 
sensorimotor region contralaterally. In this manner, 
it was possible to determine the relationship be- 
tween activity induced at a stimulus site and the 
tendency it might neighborhood 
discharge in the same lobe, as well as to spread to 
remote cerebral regions. Recording was made by 
means of a Grass Model III electroencephalograph. 
Rectangular pulses maintained at 50-per-second fre- 
quency and 5-msec. duration delivered from a Grass 
stimulator were successively applied to each cortical 
point in bursts lasting three seconds, with intensities 
of 5, 10, and 15 volts. If generalized after-discharge 
occurred with the lower voltages, stronger stimuli 
were avoided to prevent undue prolongation of corti- 
cal recovery. In order that a reasonable constancy of 
experimental conditions could be maintained, the 
intervals between stimuli were arbitrarily selected 
on the basis of return of the EEG tracing to normal. 


have to excite 


3ecause these experiments yielded such a vast 
amount of raw data, certain criteria were established 
in order to evaluate the results. These criteria con- 
cerned (1) the production of a significant after- 
discharge at the site of stimulation and (2) the 
manner in which the discharge was transmitted 
to other cortical and subcortical regions. If no 
local after-discharge was excited by the cortical 
stimulus, the area excited was considered to be a 
silent one. If induced activity was confined to the 
monitor, or if it did not extend outside the thalamo- 
cortical sector of the stimulus site, the area was 
considered relatively inactive or capable of exciting 
only local or restricted firing. If, however, after- 
discharge initiated locally was recorded diffusely 
in remote cortical lobes and/or in subcortical struc- 
tures having widespread projections to the brain, 
the stimulus site was designated as a highly active 
epileptogenic focus. Thus, for example, after- 
discharge evoked in a portion of the frontal lobe, 
but confined to the stimulus site and to the dorso- 
medial nucleus of the thalamus, was not considered 
a diffuse seizure or the point excited an active 
focus. Constrastingly, activity spreading to reticular 
formation, centrum medianum of the thalamus, 
amygdala, septal nuclei, etc., in conjunction with 
diffuse cortical firing, was so considered. 

Because interest was centered primarily on the 
relative capacity of cortical loci to initiate diffuse 
seizure discharge, the manner in which such in- 
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Fig. 1.—IIlustrative EEG records indicate variation in the capacity of different points on the 
frontal lobe (diagram, points 1-5) to exhibit after-discharge when stimulated directly. High- 
voltage excitation (15 volts) of point / (Pt. 1) produced no change in the record and of point 2, 
only restricted short-duration firing. Stimulation of points 3, 4, and 5, however, with lower- 
intensity currents, elicited prolonged and diffuse seizure discharge. The upper four channels in 
each tracing are brain-stem recordings, while the lower four indicate surface activity. All tracings 
were recorded continuously, breaks in the illustrated tracing in the lower three lines being indi- 
cated by arrows. Abbreviations in this Figure and in Figures 2 and 3: Subcortical recording sites : 
Amyg., amygdala; C. M., centrum medianum; C. N., caudate nucleus; Hab., habenula; M. D., 
dorsomedial nucleus of the thalamus; R. F., reticular formation; R. N., red nucleus : Sept., septal 
nuclei, Cortical recording sites: Contra., contralateral motor region; Front., frontal: Monitor, 
adjacent to stimulus; Occip., occipital; Para-Occ., paraoccipital ; S. M., sensorimotor. 
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CORTICAL SEIZURE SUSCEPTIBILITY 
duced excitation was disseminated was of secondary 
interest in the study. During the investigations, 
however, some data were obtained concerning the 
selective pathways and rates of spread of seizure 
patterns and the order in which various structures 
became involved. 
RESULTS 
Various Patterns INpUCED BY 
CorTICAL STIMULATION 

The first three Figures demonstrate typi- 
cal tracings, which indicate that appreciable 
differences in threshold of stimulation are 
required to elicit after-discharge from vari- 
ous cortical regions. It is evident from Fig- 
ure 1 that these differences occurred even 
within a given division of the brain. The 
application of 15 volts to point 7, near the 
vertex in the motor cortex, yielded no after- 
discharge, whereas 10 volts applied to point 2 
gave a short-lived after-discharge which 
appeared locally, in the ipsilateral frontal 
lobe and in the brain stem. Five volts deliv- 
ered to point 3 induced a response in two 
cortical leads which became generalized after 
a short delay. Ten volts applied to point 4 
elicited a rapidly developing local after- 
discharge with concurrent appearance of 
activity in the red nucleus and subsequent 
generalized dissemination. Five volts applied 
to point 5 in the premotor cortex was suf- 
ficient to induce a discharge which became 
widely diffused after a short delay. It .was 
also evident that, although different regions 
might exhibit discharge activity one after the 
other, the generalized discharges ultimately 
became synchronous in all leads and tended 
to terminate simultaneously. 

Figure 2 shows responses from the medial 
surface of the hemisphere and illustrates four 
patterns indicative of regional differences in 
cortical susceptibility to after-discharge. Fif- 
teen volts applied to points 7 and 2 on the 
medial frontal and medial occipital surfaces 
did not alter the prestimulus tracing. An 
identical stimulus applied to point 3 yielded 
a short generalized after-discharge, however, 
and one to point 4 initiated a more pro- 
longed, apparently less generalized seizure. 

Stimulation of point 7 (Fig. 3) on the 
second temporal gyrus, at 10 and 15 volts, 
elicited no response. Ten-volt stimulation of 


point 2 on the first temporal gyrus excited a 
generalized after-discharge of moderate dura- 
tion, however, while stimulation of point 3 
on the anterior surface of the temporal tip, 
with only 5-volt intensity, gave rise to a 
generalized seizure. Stimuli delivered to 
point 4 on the anteromedial surface of the 
temporal lobe at 5 volts, and to point 5 in 
the uncus at 10 volts, yielded a brisk after- 
discharge particularly evident in the amyg- 
dala and septum. Contrastingly, as much as 
15 volts applied to point 6, on the orbital sur- 
face, elicited no after-discharge. 


GENERAL REGIONAL DIFFERENCES RELATING 
TO SEIZURE SUSCEPTIBILITY 

1. Lateral Surface of the Hemisphere.— 
(a) Frontal Region: Figure 4 illustrates the 
gross changes encountered on stimulating 
different regions at successively higher 
intensities. The front lobe as far back as the 
frontal fields was found to be rela- 
tively unresponsive to stimulation at 5 volts. 


eye 


Responses which were induced by this inten- 
sity were limited to localized cortical spread 
and were of short duration. When a current 
of 10 volts was applied to the same region, 
those points locally activated by 5 volts dis- 
played more widespread and prolonged re- 
sponses, lasting more than 10 seconds and 
involving the contralateral cortex. Occa- 
sionally this after-discharge spread to sub- 
cortical structures (¢. g., reticular formation 
and centrum medianum), and sometimes the 
deep responses.appeared after an appreciable 
delay (e. g., in the amygdala), as though by 
way of secondary extension. At 15 volts, 
some loci gave rise to spread to more distant 
regions, and these were made active for 
longer periods. 

Commonly, the amygdala began to dis- 
charge after short delay, but its induced 
activity was of short duration. A very few 
points, near the superior arcuate and prin- 
cipal sulci, yielded such prolonged and gen- 
eralized responses at 5 or 10 volts that 
higher intensities were not employed. Never- 
theless, even at 10 and 15 volts, many points 
in the frontal region, especially near the 
frontal pole, were unresponsive. 
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In summary, active loci in the frontal 
lobe were relatively rare and scattered in 
distribution. There was some tendency for 
grouping of such points, however, in a small 
region between the superior frontal and the 
principal sulci and near the frontal border 
of the superior arcuate sulcus. 

(b) Motor and Premotor Regions: The 
motor and premotor regions were much more 
responsive to stimulation than the more 
anterior parts of the frontal lobe. Even with 
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to 5-volt excitations (Figs. 1 and 4). Only 
in the region of the superior precentral 
dimple in the premotor cortex was there 
a congregation of relatively more responsive 
points. Even at a stimulus level of 10 volts, 
however, there remained an obvious distine- 
tion in responsiveness between the upper 
and lower parts of the motor cortex. More 
of the points in the face and hand regions 
were strongly positive than in the upper 
third of the precentral gyrus or the lowest 


Fig. 4.—All stimulation points are indicated by circles in diagrams of the Lrain representing 
lateral (top line), medial (middle line), and inferior (bottom line) surfaces. Filled circles 


denote seizure induction by stimulation with 5 


volts (left column), 10 volts (middle column), 


and 15 volts (right column), while open circles represent points from which significant after- 


discharge was not elicited by stimulation with maximum currents employed. 


5-volt pulses, the lower part of the motor 
strip yielded generalized cortical and sub- 
cortical spread of after-discharge. Here dif- 
fuse seizure initiation was immediate, wide- 
spread, and prolonged, although some of 
the subcortical regions began to respond 
only after a delay. The upper part of the 
motor and premotor cortex was definitely 
less responsive to stimulation, only scattered 
points giving short-duration after-discharge 
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See text. 


opercular region, and stimulation of this 
active area had more frequently to be limited 
to low-intensity pulses in order to avoid ex- 
cessively prolonged seizures. In stimulating 
the upper third of the precentral gyrus, we 
could usually use 15 volts. with impunity, 
and several loci in this region were un- 
responsive even at this intensity. 

(c) Postcentral and Parietal Regions: 
Behind the Rolandic fissure the cortex was 
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relatively unresponsive to electrical induc- 
tion of after-discharge. At excitation intensi- 
ties of 5 volts, only a few points responded, 
and these with only brief and _ localized 
cortical spread (Figs. 1 and 4). With 10 
and 15 volts, only a few isolated points 
close to the Rolandic fissure yielded brief 
after-discharge. More posteriorly, in the 
posterior parietal and paraoccipital region, 
the response was localized and 
short-lived, and deep structures displayed 
either only a brief discharge or a delayed 
short burst of localized activity. Full- 
intensity current could be applied to almost 
all points behind the Rolandic fissure with- 


out evoking any generalized after-discharge. 


likewise 


(d) The Occipital Region: The entire 
occipital region was essentially unresponsive 
at any of the standard intensities of stimula- 
tion employed. Only rarely was there even 
brief activation at the monitor electrodes. 
It was our practice, after testing a few nega- 
tive points, to retest some active zone in 
order to determine whether or not the animal 
was in good condition. Thereby we made 
certain, again and again, that the occipital 
region was normally uniformly unresponsive 
to 15 or more volts.+ 


+A further peculiarity of the occipital region 
relates to its tendency toward apparently spon- 
taneous, localized, but prolonged, seizure discharges 
These 


occurred termination of 


prolonged experiments, which involved wide ex- 


rarely near the 
posure of the inferior temporo-occipital region. In 
such instances cortical and subcortical recording 
electrodes this affected shewed no 
particular change in activity; it was as though 
this posterior inferior region of the hemisphere 
When such 
activity died down, it could be readily aroused 


outside area 


had a seizure circuitry of its own. 
again by local electrical stimulation but was not 
usually made active by stimulation elsewhere. We 
must conclude that this region is capable of a 
restricted type of seizure pattern, which, when 
it occurs, may be reinstated by electrical excitation. 
In contrast to seizure discharge elsewhere, how- 
ever, this spontaneous temporo-occipital discharge 
appears to induced 
restricted 
discharge does not spread to other brain regions 
in the same manner as that induced by stimulation 


of other parts of the cortex. 


depend upon some locally 


special susceptibility. Moreover, this 


The second 
temporal gyrus was as unresponsive to 
electrically evoked after-discharge as was 
the occipital region. The first temporal gyrus 
did not respond to 5-volt pulses, but the 
application of 10 and 15 volts to this area 
activated amygdaloid and local cortical dis- 
charges, which sometimes spread to the 
contralateral motor cortex (Fig. 3, point 2). 
In contrast to loci on the motor and premotor 


(e) The Temporal Lobe: 


surfaces, where discharges were propagated 
predominantly to other cortical sites, excit- 
able points in the first temporal gyrus yielded 
predominantly subcortical spread. 

(f) General Comment: In brief, the lateral 
surface of the hemisphere showed the great- 
est density of responsive points, those most 
highly active being located in the face and 
hand portions of the motor cortex. Scattered 
loci in more anterior parts of the frontal 
lobe were relatively less responsive and in 
the postcentral and parietal regions even 
less so. The superior temporal gyrus did 
not respond to 5-volt stimulation, but higher 
intensities applied to this region elecited 
relatively localized cortical discharge and 
relatively generalized subcortical spread. 
excitation at only 5-volt intensity in the 
motor area so often yielded widespread and 
prolonged discharges that higher intensities 
could not be tested at many points, whereas 
in the regions of the frontal and occipital 
poles and the second temporal gyrus, little 
or no effect could be induced even when 
as much as 50 volts was applied. 


2. Medial Surface of the Hemisphere.— 


On the medial surface of the hemisphere 
positive results were evoked by stimulation 
of cortex lying above the central part of the 
corpus callosum (Fig. 4). The medial sur- 
face of the frontal, posterior parietal, and 
occipital regions were generally unrespon- 
sive. Active loci on the medial surface were 
definitely less excitable than those in the 
lateral precentral area and were roughly 
comparable in degree of responsiveness to 
cortical points on the first temporal convul- 
sion. Activity induced by stimulation by the 
medial surfaces spread about equally to 
cortical and subcortical regions. 
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With excitation at 5 volts, no effect was 
recorded from surface or deep structures as 
a result of stimulating almost the entire 
medial surface. Stimulation with 10 and 15 
volts applied to active areas yielded immedi- 
ate responses in both cortical and subcortical 
recordings which were of short duration 
( Fig. 2, point 3), although occasionally sub- 
cortical responses appeared after an appreci- 
able delay (Fig. 2, point 4). In this region 
it was never necessary to avoid stimulation 
with the higher voltages. Increasing the 
intensity from 10 to 15 volts increased the 
density of responding points within the re- 
gion where 10 volts gave scattered responses, 
but did not significantly extend that region. 
Even 20 to 50 volts applied outside this 
central part of the medial surface was in- 
effective in inducing after-discharge. 

3. Inferior Surface of the Hemisphere.— 
The orbital surface, the posterior two-thirds 
of the temporal lobe, and the entire extent 
of the basal occipital region were essentially 
unresponsive (Fig. 4). The tip of the tem- 
poral lobe on all of its surfaces was exceed- 
ingly reactive, however. Responses from the 
temporal tip, like those from the superior 
temporal gyrus, tended to spread predomi- 
nantly subcortically, affecting particularly 
the amygdala. The anteromedial part of the 
temporal lobe responded well to 5- and 
10-volt stimulation intensities, exhibiting 
and initiating prolonged and relatively dif- 
fuse after-discharge. This region, therefore, 
appeared to be relatively more responsive 
than the superior temporal gyrus. 


RELATIONSHIP BETWEEN SPREAD OF SEIZURE 
DisCHARGE AND ACTIVITY IN 
SuBcorTICAL STRUCTURES 

As indicated, interest in these experiments 
centered upon the relative epileptogenetic 
capacity of different cortical regions, and 
not upon the manner in which seizure activ- 
ity induced locally was propagated. In order 
to determine the degree to which after- 
discharge became generalized, therefore, it 
was necessary to record from diverse sub- 
cortical structures, as well as from widely 
separated cortical loci. Our data on sub- 
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cortical spread of cortically induced seizure 
discharge hence are insufficient to determine 
definitively preferential circuits of spread. 
They do reflect, however, some relative dif- 
ferences in the degree to which some sub- 
cortical structures are activated in the course 
of seizure diffusion. 

The reticular formation and septal nuclei 
appeared to have the highest positive and 
lowest negative correlation with generalized 
seizure spread. Discharge was induced in 
both of these structures by excitation of all 
active cortical loci in central, frontal, supra- 
callosal, and temporal regions of the brain. 
Such activity either appeared simultaneously 
with that excited at the stimulus site (Fig. 
3, point 3; Fig. 2, point 3) or followed the 
locally induced discharge by only a brief 
delay (Fig. 1, points 3 and 4; Fig. 3, point 
2). Seizure activity in the reticular forma- 
tion and septum depended upon that in the 
cortex and always terminated simultane- 
ously with the cortical discharge regardless 
of the duration of the episode (Figs. 1, 2, 
and 3). 


The reticular formation and septum were 


definitely more frequently implicated in 
spread of after-discharge than were the red 
nucleus and centrum medianum, and these 
areas, in turn, were involved more commonly 
than were the caudate nucleus, globus pal- 
lidus, dorsomedial nucleus, and amygdala. 
Generalized spread occurred fairly com- 
monly without involving these latter struc- 
tures, and on other occasions they became 
active only after a delay, during which the 
seizure had become evident elsewhere. 


Certain regional differences were observed 
in the capacity of cortical seizure activity 
to spread to subcortical structures. Amygda- 
loid discharge was most effectively induced 
by temporal lobe stimulation, particularly by 
excitation of temporal tip and uncus (Fig. 
3, points 3, 4, 5). Contrastingly, seizure 
spread to the amygdala from medial supra- 
callosal (Fig. 2, point 4), lateral motor and 
premotor (Fig. 1, point 4), and frontal ( Fig. 
1, point 5) stimulus sites were commonly 
poorly developed and delayed. 
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CORTICAL SEIZURE SUSCEPTIBILITY 


COM MENT 


The determination of regional suscepti- 
bility differences of cortex to electrical after- 
discharge excitation in man is difficult 
because the repeated induction of seizures 
by stimulation during operation is hazardous 
and the opportunity to survey the medial 
and inferior surfaces of the brain adequately 
is uncommon.* Moreover, whatever regional 
or generalized pathology exists clinically is 
likely to compromise the data, particularly 
as epileptogenic lesions for which exploration 
is made are prone to be extensive. Neverthe- 
less, observations made in man are in no 
way incompatible with the results in these 
experiments. Penfield and Rasmussen * have 
observed that seizures can be induced only 
with great difficulty by stimulating the frontal 
pole in man but are easily obtained by excita- 
tion of more posterior cortical regions. If 
information obtained during more favorable 
experimental conditions with monkeys may 
be extrapolated to man, we would anticipate 
that a more extensive survey of the medial 
and inferior surfaces of the human hemi- 
sphere as well might reflect comparable 
differences in seizure susceptibility over the 
entire hemisphere. 

Determining seizure susceptibility in dif- 
ferent cortical regions in man by assessing 
the incidence of epilepsy following patho- 
logical brain disturbances is even more 
difficult. In analyzing data relating to a 
large number of patients with penetrating 
cerebral lesions, Russell *® concluded initially 
that patients with scars in certain cortical 
areas were more prone to develop seizures 
than were those with cicatrix located in other 
regions. However, he was unable to confirm 
this hypothesis later.’° Penfield and Jasper ” 
have observed in patients with seizures in- 
duced by neoplasms that “the incidence falls 
as the distance from the sensorimotor cortex 
increases in any direction,” and a somewhat 
similar observation was reported by Gibbs 
and Gibbs.* Such assessments are difficult 
because pathological processes—scars, neo- 
plasms, infections, etc—are usually large, 
creating uncertainty as to which margin of 
the lesion impinged upon or induced the 


epileptogenic area of cortex. Moreover, the 
nature of the pathological process itself is 
of at least potential importance in seizure 
causation. The present experiments are fa- 
vored by the advantage that the data were 
determined utilizing normal monkey brains. 

Reference has already been made to previ- 
ous demonstrations of regional differences 
in the susceptibility of cortex to discharge 
abnormally upon direct excitation in experi- 
mental animals. Rosenblueth and Cannon ™ 
found that “the greater the distance between 
any cortical point or area in the same hemi- 
sphere and the primary motor point, the 
more difficult it is to produce tonic-clonic 
effects in a given muscle, or the less effects 
of a given stimulus.” Gibbs and Gibbs *® 
determined that there are threshold differ- 
ences for stimuli required to produce seizures 
upon excitation of different cortical and sub- 
cortical structures in cats. Segundo, Arana, 
and French,t applying stimulation through 
chronically implanted electrodes in monkeys, 
observed that seizures were easily induced 
by low-voltage excitation of the motor area 
but could not be initiated by 10 to 20 times 
as much current delivered to the frontal or 
occipital poles. It is of interest that the early 
observations of Bubnoff and Heidenhain ** 
and of many that followed § relating to 
seizures induced by acute or chronic methods 
were based upon experiments in which the 
stimuli were applied to the motor area of 
animals, a region found by us to be the 
most highly epileptogenic of the entire corti- 
cal mantle. 

The results of the present experiments 
show that there are distinct differences from 
one cortical region to another with respect 
to threshold for electrically induced, spread- 
ing after-discharge (Fig. 5). It appears evi- 
dent that these differences in excitability 
are valid physiological expressions of func- 
tion, and not artifacts attendant upon the 
experimental method employed. Repeated 
stimulation of silent areas even at high in- 


t Segundo, J. P.; Arana, R., and French, J. D.: 
Behavioral Arousal by Stimulation of the Brain in 
the Monkey, in preparation. 

§ References 5, 13-16. 
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tensities showed them to remain unrespon- 
sive. Repeated and diffuse seizure induction 
in susceptible regions, however, proved these 
to retain essentially stable thresholds through- 
out the experiments. Clearly, local chemical 
or other environmental changes brought 
about by the various operative exposures 
of brain, by the application of electrical 
stimulation, or by the induced after-discharge 
itself, acting upon cortical zones otherwise 
theoretically equally susceptible to seizure 
induction, cannot operate so consistently as 
to account for these results. Moreover, such 
susceptibility differences cannot be imputed 
to an induced activation of neural structures 
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might subserve their capacity to elicit spread- 
ing after-discharge. 

The extensive differences in cortical sus- 
ceptibility are reflected also in differences 
in subcortical responses. Clearly, some sub- 
cortical structures are almost invariably in- 
volved in spread of after-discharge induced 
by cortical stimulation, and, equally clearly, 
other subcortical regions are rarely so impli- 
cated or are implicated only after many 
other cortical and subcortical regions have 
been swept into seizure activity. The reticu- 
lar formation and septal nuclei were found 
to be the oftenest and 
among the subcortical 


involved 


structures investi- 


SUSCEPTIBILITY OF CORTEX 
TO SEIZURE DISCHARGE 


the order for 
testing and retesting various zones was in- 


tentionally varied. 


in a certain sequence, as 


The cortical regions susceptible to elec- 
trically induced and disseminating after- 
discharge do not appear to be related to 
any obvious or characteristic cytoarchitec- 
tural pattern.'* Even the most highly excit- 
able regions, those occupying the middle 
two-fifths of the central gyrus and the area 
just above the superior precentral dimple, 
exhibit varied microanatomical structures. 
In fact, a review of all zones found to be 
relatively susceptible to stimulation suggests 
that they occupy only portions of various 
cytoarchitectural fields. Moreover, it is diffi- 
cult to find obvious similarities in structure 
common to all of these diverse fields which 
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Fig. 5.—The composite 
results of the experiments 
are summarized on these 
diagrams of the brain. 
The black areas signify 
that seizures were induced 
by stimulation 
volts, 
with 
zontal 


with 5 
diagonal hatching 
10 volts, 


hatching 


and _hori- 
with 15 


volts. See text. 


gated. Other subcortical regions were as 
commonly, if somewhat less consistently, 
excited by appropriate cortical stimulation 
as were these We found, 
as others have noted,|| that the amygdala, 
while capable of discharging to widely dis- 
tributed sites of surface stimulation, re- 
sponded with greatest intensity to excitation 
of the temporal lobe and related structures. 
Walker and his associates { indicated that 
the putamen was most frequently implicated 


two. structures. 


in subcortical spread of seizure activity in- 


|| References 6, 18, and 19. 

{ References 20 and 21. Walker, A. E.; Andy, 
O. J., and Poggio, S. F.: Role of Basal Ganglia in 
Convulsions, Program Abstract, 80th Annual 
Meeting of American Neurological Association, 
Chicago, June 13-15, 1955. 
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CORTICAL SEIZURE SUSCEPTIBILITY 
duced by stimulation of the sensorimotor 
region, and the caudate nucleus by frontal 
excitation. No records were obtained from 
the putamen in the present experiments, but 
we found that stimulation of the superior tem- 
poral gyrus, as well as motor cortex, could 
induce activation of the caudate nucleus, 
although, commonly, firing in this structure 
was appreciably delayed. Moreover, caudate 
nucleus activation did not occur from many 
excitation points over the frontal lobe, indi- 
cating, perhaps, that this region is not 
equipotential in its capacity to discharge 
portions of the basal ganglia. The red 
nucleus, as noted in three animals, appeared 
to be relatively more excitable, reflecting 
perhaps its intimate relation with the reticu- 
lar formation. 

That central brain stem nuclei have wide- 
spread anatomical connections capable of 
effectively disseminating abnormal discharge 
is well known. functions medi- 
ated by these structures are among those 


Moreover, 


most critically disturbed during an epileptic 
fit. The reticular formation ** and_ septal 
nuclei # have been implicated in the arousal 
response and alerting, as well as in control 
of motor of the 
seizure 


movement.* Stimulation 
amygdala is 
discharge 


known to propagate 
widely + and to induce episodic 
states of abnormal behavior or seizures in 
the animals tested.t To all three of these 
regions have been assigned important visceral 
and autonomic functions. Thus it is appar- 
ent that certain 
themselves known to have diffuse connec- 
tions with 


subcortical structures— 
stem and cortical 
areas and to exert widespread influences 
upon cerebral function—can be secondarily 
excited to seizure activity by those cortical 
loci which display persistent after-discharge 
following direct surface stimulation. Much 
higher + voltages applied to other cortical 
areas do not excite local after-discharge, 
nor do they induce seizure activity in the 
subcortical structures observed here. 


other brain 


# References 23 and 24. 

* References 25-27. 

+ References 6, 28, and 29. 
t References 21 and 30-33. 


The significance of the obvious relation- 
ship between firing of cortical epileptogenic 
zones and of discharge induced thereby in 
the diffusely projecting brain stem structures 
is not entirely clear. Information concerning 
connections from some of the cortical regions 
described to these subcortical areas has been 
recently reviewed and extended.’ It was 
found that frontal occulomotor fields, sensori- 
motor cortex, paraoccipital region, superior 
temporal gyrus and tip, orbital surface 
of frontal lobe and cingulate gyrus connect 
functionally and anatomically with brain 
stem reticular 
activating system. Similar connections have 
been described between these same cortical 
areas and the septal nuclei.** 


structures comprising the 


Direct cortico- 
amygala connections seem to emanate more 
from rhinencephalic structures" and from 
the temporal suggesting that the 
amygdala is primarily susceptible to dis- 
charge from stimulating loci in these areas. 
Yet diffuse reciprocal relationships between 
the amygaloid complex and most diencephalic 
nuclear 


the 
after- 


render understandable 
the amygdala to 
discharge arising from other sources. 


masses 
susceptibility of 


In the experiments reported here, cortical 
zones of relative epileptogenesis were found 
to reside in or near most surface areas de- 
scribed as connecting with these diffusely 
projecting subcortical nuclei—particularly in 
frontal oculomotor fields, motor cortex, first 
temporal gyrus and tip, and cingulate gyrus. 
Diffusion of seizure activity from these 
zones, then, through rich subcortical as well 
as corticocortical connections, would be ex- 
pected. 

These experimental data, however, present 
certain exceptions to the above-described 
relationship between the epileptogenic tend- 
ency of a cortical locus and the nature of 
its subcortical connections. .\natomical and 
physiological connections are known to exist 
between the orbital, as well as the para- 
occipital, regions of the cortex and the cen- 
tral cephalic brain stem‘; yet these areas 
were found to exhibit relatively slight tend- 
encies toward after-discharge or to dissemi- 
nate seizure activity. It is possible, of course, 
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that the corticifugal projection from these 
regions is essentially inhibitory in action.® 
Contrastingly, the posterior parietal region 
displayed some epileptogenic activity, yet is 
not known to connect importantly with 
the diffusely projecting subcortical system 
studied here. It is evident, then, that direct 
corticosubcortical connections between excit- 
able surface loci and the diffusely projecting 
brain stem nuclei investigated cannot ac- 
count solely for the dissemination of all 
seizures induced by cortical stimulation. 
There must additionally be a capacity for the 
stimulated region to develop local after- 
discharge, a characteristic which appears to 
correlate well with other epileptogenic tend- 
encies. Perhaps it is pertinent that neither 
the orbital surface nor the paraoccipital 
areas are known to have corticocortical con- 
nections with the highly epileptogenic motor 
cortex, while the parietal region referred to 
does have such connections.** 

It is probable that other subcortical struc- 
tures than those investigated in this study 
may contribute importantly to cortically in- 
duced seizure spread. We made relatively 
few recordings from the caudate nucleus: and 
none from the putamen; yet the basal ganglia 
and other parts of the extrapyramidal system 
have been strongly implicated by Faeth and 
associates °° and others § in the dissemina- 
tion of after-discharge. It is clear from 
clinical observations and from experimental 
studies '® that epileptic phenomena do not 
require the pyramidal tract for their develop- 
ment, their manifestation being effectively 
propagated by extrapyramidal pathways. In 
a recent study designed to investigate tracts 
to the basal ganglia, Jouvet and associates || 
found that intimate connections existed not 
only between caudate nucleus, globus pal- 
lidus, and putamen and cortical zones strik- 
ingly similar to those diagrammed in Figure 
5, but, further, that stimulation of these 
same cortical loci readily excited after- 
discharge in the basal ganglia. Presumably, 


§ References 15 and 16. 

|| Jouvet, M.; Ross-Duggan, J. K., and Terzuolo, 
C. A.: Cortifugal Connections to the Basal Ganglia 
in Cat and Monkey, in preparation. 
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then, the same cortical epileptogenic zones 
can effect diffusion of locally induced after- 
discharge through these channels involving 
the basal ganglia, as well as through the 
central cephalic brain stem. 


There is as yet no obvious explanation 
for the relative differences in the threshold 
of excitability for spreading after-discharge 
from different cortical loci. It may be that 
the most active areas—parts of motor cortex, 
oculomotor fields, upper premotor region— 
discharge with greatest intensity because of 
intrinsic cortical mechanisms or because they 
interconnect most richly with other cortical 
and subcortical stations essential to the 
development of seizures. We are not pre- 
pared to distinguish between local cortical 
susceptibilities and special circuitry mecha- 
nisms but suggest that both may be impor- 
tant in the initiation and diffusion of epileptic 
discharge. 

The demonstrated differences in suscepti- 
bility to cortically induced after-discharge 
have a number of additional implications. 
Susceptibility measured in this way may 
have some relationship to electroshock ther- 
apy: The most responsive structures, both 
cortical and subcortical, would appear to be 
the most vulnerable to currents delivered to 
the brain. Even considering the peculiari- 
ties of current shunting through the head, 
it is evident that the differences in seizure 
thresholds of several times their value en- 
countered in our experiments would make 
it highly probable that susceptible parts of 
the brain would be caused to initiate firing, 
and perhaps to undergo the greatest amount 
of discharge activity and subsequent fatigue. 
Perhaps uniform activation of the entire 
brain does not occur and is unnecessary for 
whatever beneficial effects are obtained by 
electroshock therapy. It is possible that some 
of the clinical differences in the effects of 
full-convulsive, abortive-convulsive, and non- 
convulsive shock therapy are related to the 


q Walker, A. E.; Andy, O. J., and Poggio, S. F.: 
Role of Basal Ganglia in Convulsions, program 
abstract; 80th Annual Meeting, American Neuro- 
logical Association, Chicago, June 13-15, 1955. 
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CORTICAL SEIZURE SUSCEPTIBILITY 
degree to which certain cortical and sub- 
cortical structures are swept into activity. 
Drug actions on the brain may be related 
to these obvious physiological differences in 
the discharge capacity of specific cortical and 
subcortical mechanisms. Certainly, medica- 
tions found to induce alteration of seizure 
tendencies are known to have a primary 
effect on some of these structures; e. g., the 
barbiturates have been shown to depress 
selectively electrical within the 
reticular formation.*’ Moreover, distinctions 


activity 


in the treatment of grand mal, temporal lobe, 
and other types of epilepsy must concern 
the relative effectiveness of different drugs 
in suppressing abnormal activity in the 
particular cortical and subcortical structures 
implicated pathologically. Perhaps physi- 
logical assessment of selective drug action 
employing an experimental method similar 
to that utilized in this study might facilitate 
the development of agents which affect 
specific mechanisms disturbed in various 
clinical forms of epilepsy. If drugs are avail- 
able or can be found which act upon these 
structures differentially, leaving the re- 
mainder of the brain essentially unaffected, 
perhaps another approach to the treatment 
of epilepsy may be available. 

In conclusion, it seems evident that cur- 
rent concepts concerning epilepsy, at least 
experimental epilepsy, must be modified in 
order to accommodate two observations. 
1. There appears to be an inherent capacity 
for the cells of certain cortical loci, and not 
others, to respond to excitatory or irrita- 
tive stimuli by exhibiting persistent after- 
discharge. 2. Surface regions displaying this 
characteristic local response seem to have 
the capacity secondarily to excite certain 
diffusely projecting subcortical structures 
which are capable of disseminating the in- 
duced discharge widely. By such means, 
perhaps, epileptogenic loci can interrupt 
normal cerebral function. It may be sup- 
posed, therefore, that any irritative lesion 
in the cortex will tend to give rise to one 
or another of the manifestations of epilepsy, 
the closer it is situated to any of these 
inherently epileptogenic areas. 


SUMMARY 


Experiments were performed on eight 
monkeys in order to investigate the capacity 
of different cortical regions to initiate spread- 
ing seizure discharge upon direct stimulation. 

It was found that the “epileptogenic” 
cortical zones were located in portions of 
the motor and premotor cortex, posterior 
cingulate region, superior temporal gyrus 
and tip, and parietal area. Other surface 
areas displayed little or no propensity to 
develop spreading after-discharge. 

In these experiments, the subcortical 
nuclei most commonly involved in the corti- 
cally induced seizures were the reticular 
formation, septal region, and amygdala. 

An inherent tendency of cells in the de- 
scribed cortical loci to respond to local 
stimulation by exhibiting after-discharge, and 
their functional relations with subcortical 
nuclei exert diffuse influences 
upon the central nervous system, may both 
be important factors in the initiation and 
spread of seizures. 
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During the course of a study of attempted 
suicide, it became evident to us that there 
were many di ferences between younger and 
older patients who have attempted suicide. 
The work reported here was undertaken to 
investigate in greater detail the differences 
between these two groups and to study the 
characteristics of suicide attempts in persons 
in the older age group. 

Special features of suicide attempts in the 
older persons will be described in this report. 
These features are important in the diagnosis 
and practical management of these patients, 
especially in preventing a subsequently suc- 
cessful suicide. evidence that 
there are special features in the suicide at- 
tempts of older people will be supplied by 
comparing data from this study with a simi- 
lar one from the United Kingdom.* 


Additional 


METHOD OF STUDY 


The present report is part of a larger study of 
attempted suicide.2 In the larger study, 109 pa- 
tients who had attempted suicide were examined. 
There were 19 patients aged 60 and over. In this 
report these 19 older patients are described in 
detail. In addition, this older group is compared 
with the younger group of the remaining 90 pa- 
tients aged 59 and under. The method of selecting 
the patients, the method of obtaining data about 
the patients, the diagnostic criteria, and the authors’ 

Submitted for publication Dec. 13, 1955. 

From the Department of Psychiatry and Neu- 
rology, Washington University School of Medicine, 
and the St. Louis City Hospital (Malcolm A. 
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evaluation of the seriousness of the suicide attempt 
have all been elsewhere.? All 
patients included in the total study were examined 


described in detail 
by means of an open-ended questionnaire, which 
covered past and present medical history, personal 
and social history, and details about the suicide 
attempt. In addition, part of the questionnaire was 
designed to elicit the history and symptoms, if 
present, of the psychoses, psychoneuroses, and so- 
ciopathic personality disturbances (psychopathic 
personality; chronic alcoholism). The seriousness 
of the attempt was ascertained by an assessment 
of the actual medical or surgical condition of the 
patient resulting from the attempt, as well as by 
a clinical evaluation of the seriousness of the pa- 
tient’s the Statistical 
methods used have been described.’ A significance 


intentions by psychiatrist. 


ratio of 2.0 or greater, corresponding to odds of 
about 20 to 1, was accepted as being statistically 
significant. 

RESULTS 
the total 
group of 109 patients, there were 19 patients 


General Characteristics. — In 
aged 60 and over. The age range in this 
older group was from 61 to 84+ (Table 1). 
The average age of the older group was 71, 
that of the men was 73, and of the women 
66. Fourteen of the patients were men and 
five were women (Table 1). These patients 
had completed an average of six years of 
school. 

The Suicide Attempt.—All patients in the 
older group except one (Patient 5, whose 
memory was so poor she had forgotten the 
attempt) readily admitted their suicide at- 
tempts. The methods of attempting suicide 
in the older group of 19 patients (Table 1) 
were generally violent ones (cutting, leaping, 
shooting, drowning, and choking). This was 
true for 79% of the men and 60% of the 
women. 

Twelve of the older patients (63%) had 
made serious attempts. This high proportion 
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of serious (genuine) attempts is also re- 
ported in other studies of attempted suicide 
in old persons.' 

Eight of these patients (42% ) stated they 
had had suicidal thoughts, varying in dura- 
tion from one year to a few hours. However, 
only three (16% ) had actually told anyone 
of these suicidal thoughts. At the time of 
their attempt, 13 of these patients were under 
a physician’s care. While eight patients had 
told their doctors about their depressed feel- 
ings, none had told his physician about his 
suicidal ideas. It is our impression, as we 
have previously stated,* that the patient’s 
reticence to talk about suicide results mainly 
from the physician’s failing to ask him 
directly about the possibility. Most patients, 
when asked about suicidal ideas, will readily 
discuss them.* 

The immediate precipitating factors in the 
suicide attempts were investigated by ques- 
tioning the patients about the “main reason”’ 
why they attempted suicide. As might be 
expected, feelings of depression and melan- 
choly were the most frequent reasons given. 
It was remarkable, however, that 11 of the 
19 patients failed to relate their feelings of 
depression to social, personal, or medical 
problems; 6 of these patients gave answers 
indicative of depressed fee'ings, such as, “I'm 


Tapsie 2 


Social (interpersonal) stress 
Death of relative or friend 
Change of residence 
Friction with parent, sibling, or child.. 
Friction with spouse or lover 
Impending break-up of marriage or love affair 
Divoree, separation, or desertion 
Other sexual difficulties................. 
Legal difficulties....... 


Job and financial difficulties 
Job difficulties........... 


Medical problems 


Serious medical or surgical illmess................. 


Mental state and/or symptoms 
Delusions 
Drinking just before suicide attempt 
Feeling of having been disgraced 
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tired of living; I can’t collect my thoughts,” 
or “I felt bad, was nervous and blue,” or 
“I’ve had a fit of depression.” Another four 
patients gave depressive delusions, such as 
“I’ve got a pain in my mouth, and nobody 
can help me” (somatic delusion), or “I'm 
destitute and ruined” (delusion of poverty 
in a well-to-do man). One patient did not 
remember the attempt (amnesia associated 
with a senile psychosis). The remaining 
eight patients did mention personal, social, 
or medical problems as their chief reasons for 
attempting suicide; three gave the death of 
a loved one, three gave financial worries, one 
gave the pain and disability associated with 
a recent hip fracture, and one gave concern 
over his alcohol addiction. 

\Ithough most (58% ) of the patients did 
not relate their suicide attempts to specific 
problems in their lives, we considered the 
possibility that the recent occurrence of such 
problems might have contributed to their 
suicide attempts, even though the patients 
did not themselves make the connection be- 
tween the problems and the suicide attempts. 
Therefore, each of the 19 patients was asked 
about potentially disturbing factors in his 
life during the six months preceding his sui- 
cide attempt (Table 2). Sixteen such factors 
were investigated (Questions 14-29 in the 


Comparison of the Incidence of Possibly Disturbing Events and Symptoms During the Six 
Months Prior to the Suicide Attempt in the Older and Younger Groups 


Older Younger 
Group Group 
a9) (90) 


Sienificance 
Ratio 


<2 
8.0 

<2 
13.5 
5.6 
43 
3.2 


2.5 


* Six patients (total, 32%) mentioned the death of a relative within the past five years. 
+ Three patients (total, 16%) mentioned such friction within the past two years. 
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ATTEMPTED SUICIDE—PERSONS OVER 
previous paper in this series*). It is note- 
worthy that none of the social or financial 
problems occurred in a high proportion of 
the older patients within six months of the 
suicide attempt. Medical problems occurred 
in over half the patients. The occurrence of 
delusions in 47% of the older patients is re- 
lated to the high percentage of psychotics in 
this group, as will be apparent in the next 
section. 

Diagnostic Features of the Group.—lt is 
often emphasized that suicide attempts in 
elderly people are primarily reactions to age, 
loneliness, and physical illness, while the im- 
portance of a diagnosable psychiatric disease 
is overlooked. In this study, every patient was 
found to be suffering from a definite psy- 
chiatric disease. These patients had diseases 
which fell into four diagnostic categories 
(Table 1): (1) chronic brain syndrome 
(five patients); (2) manic-depressive de- 
pression (nine patients) ; (3) acute confu- 
sional state (three patients ) ; and (4) chronic 
alcoholism (two patients). These diagnoses 
were based on the symptoms of the present 
illness (Table 1), history of past episodes 
of mental illness ( Table 1), findings on phys- 
ical examination, mental status findings 
(Table 1), laboratory studies, and a follow- 
up investigation.* Psychiatric diagnoses are 
often considered to be vague and subject to 
the individual examiner's bias. However, we 
believe that the data reported in Table 1 
(Group I—typical mental status findings of 
organic brain disease without recovery; 
Group I1—typical symptoms, present illness, 
and mental status findings of psychotic de- 
pression; Group mental status 
findings of organic brain disease with re- 
covery Group 1\V—chronic excessive alco- 
holic intake without other psychiatric illness ) 
and the checking of the diagnosis by follow- 

*It became apparent at follow-up that three 
patients who were originally diagnosed 2 as suffer- 
ing from a chronic brain syndrome had actually 
had other acute brain syndrome, 
chronic alcoholism (having presented with an acute 
demented state related to excessive alcoholic con- 
sumption), 
respectively. 


illnesses: an 


and a manic-depressive depression, 


SIXTY 


up study insure that these diagnoses are 
probably correct. 


There are three noteworthy points about 
the diagnoses of these older patients: (a) 
There were no patients without diagnoses ; 
(b) 89% of these patients were psychotic, 
and (c) of the 15 or so major diagnostic 
categories in psychiatry (for example, schizo- 
phrenia, anxiety neurosis, manic-depressive 
psychosis, ete.), only 4 categories accounted 
for the diagnoses in all of these 19 patients. 

Previous Psychiatric Illness (Table 1 ).— 
Of the nine patients with a manic-depressive 
depression, six had had a previous episode of 
depression from which they had recovered. 
Two patients had never been psychiatrically 
ill prior to the present episode, and one pa- 
tient had had symptoms suggestive of but not 
diagnostic of conversion reaction (hysteria). 
Of the five patients with a chronic brain 
syndrome, three had never been psychiatri- 
cally ill prior to the onset of the syndrome, 
hut one stated that she had heen “nervous.” 
One of these patients may have been an 
alcoholic in his youth but had not drunk for 
at least 20 years prior to his suicide attempt. 
Of the three patients with an acute brain 
syndrome, all had a prior history of chronic 
alcoholism, although the examiners did not 
believe the acute brain syndrome preceding 
the suicide attempt was directly related to 
the chronic alcoholism. One of these patients 
was febrile and had pulmonary tuberculosis, 
another had severe generalized arteriosclero- 
sis necessitating a leg amputation sometime 
later, and the third was not taking alcohol 
excessively at the time he developed his acute 
brain syndrome. 

Physical Illness —Nine of these patients 
(Patients 2, 3, 4, 5, 6, 12, 15, 16, and 17) 
had definite physical illnesses in addition to 
their psychiatric illness. Two patients (12 
and 15) had hypertension and cardiac fail- 
ure; one (Patient 2) had tabes dorsalis and 
generalized arteriosclerosis; and another 
(Patient 3) had had a stroke two to three 
years previously, which had left some resi- 
dual paresis. Patient 4+ had generalized 
arteriosclerosis, which was severe enough 
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that one leg became gangrenous and amputa- 
tion was necessary. Patient 6 had suffered 
from severely disabling arthritis for four or 
five years. Patient 16 had generalized arte- 
riosclerosis and had fractured his right hip 
four years previously. The result of the hip 
reduction was not satisfactory, and he was 
almost an invalid. The remaining patient 
with an illness was Patient 17, who three 
months previously had consulted a physician 
because of fatigue and weakness and had 
been discovered to have pulmonary tubercu- 
losis. It is interesting to note, however, that 
despite the severe and disabling character of 
these illnesses, only three of these patients 
in any way related their attempts to their ill- 
nesses, and only one of them gave his physi- 
cal illness as a chief reason. It would seem, 
therefore, that even though physical illness 
occurs frequently in these people, their reac- 
tion to it is not an important immediate 
factor in their suicide attempts. 


Personal and Social History.—In general, 
although there were too few patients to be 
certain, there was nothing exceptional about 
the personal histories of these people. One- 
quarter (five patients) of these older patients 
had experienced a broken home during their 
childhood, before age 15. In all but one case, 
separation from the parent or parents was 
by death rather than divorce. 


The marital history of these older patients 
was probably not vastly different from that 


of the population at large. Only one had 
failed to marry. Two of the patients had 
separated from their spouses—one after 
25 years of marriage and another after 10 
years of marriage. Three (16%) had di- 
vorced their spouses after fairly long mar- 
riages. One of these had 
second time (happily). 


married for a 

The majority of the older patients had 
good job histories in that they had worked 
for many years at the same jobs and had 
worked steadily. Only three (Patients 4, 6, 
and 15) had at some period in their lives a 
variety of jobs, which they left for no ade- 
quate reason, but even these three had each 
held one job for at least 12 years. The occu- 
pational level was known for 18 of the 19 
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patients. Nine of these patients were un- 
skilled workers, two were farmers, two were 
skilled workers, four were “white collar” 
workers, and one was a businessman. Thus, 
61% of the patients were below the level of 
skilled workers, and 39% were skilled work- 
ers or higher. 

Only three patients gave loneliness as a 
In each 
case, the loneliness had resulted from the 
death of a loved one. Additional evidence 


reason for their suicide attempts. 


that loneliness and social isolation may not 
have been important factors leading to the 
suicide attempts of the majority of these 
patients is indicated by the fact that 12 of 
the 19 patients were living with either their 
spouses (6 patients), their children (4 pa- 
tients}, or their siblings (2 patients). There 
was little evidence of excessive friction in 
any of these family situations. One patient 
was hospitalized, two were living in homes 
for the aged, and four were living alone. 

Comparison of Older and Y ounger Groups 
(Table 3).—The sex distribution of the older 
group (74% men) differed from that of the 
younger group (39% men). The significance 
of this finding is uncertain, since in other 
studies of consecutive cases of attempted 
suicide, some have reported a preponderance 
of men in the older group,¢ while others 
have reported a preponderance of women. 

There were no undiagnosed patients in the 
older age group. In contrast, it was not pos- 
sible to make a definite diagnosis in 23% of 
the patients in the younger group. For the 
older age group, the patients were in only 
4 diagnostic groups, whereas in the younger 
age group they were in 10 diagnostic groups. 
In the older age group, 89% of the patients 
were psychotic, whereas in the younger group 
only 23% of the patients were psychotic. 
Apparently, then, in the younger age group, 
there is a wide variety of psychiatric reaction 
types, whereas in older groups the diagnoses 
are definite and limited to a few diagnostic 
categories (chiefly psychotic). 


+ References 5-7. 
t References 1 and 8. 
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The suicide attempts of the older group 
were more often serious than those of the 
younger groups (63% versus 26%). The 
rarity of complaints about loneliness, 
finances, or hopeless physical conditions in 
this older group makes us doubt that their 
greater incidence of serious attempts is sim- 
ply a reflection of the greater difficulties that 
older people suffer, either as a result of social 
isolation or poor health. Rather, as we have 
indicated in a previous paper,’ the higher 
frequency of serious attempts in the older 


Number of patients 
Mean age 


Men 


Diagnosis 
Definitely diagnosed 
Not diagnosable 


Number of different diagnostic groups 


Method of attempting suicide 
Violent means 


Seriousness of suicide attempt 
Serious 
Not 


Evidence of previous maladjustment 
Mean number of mental hospitalizations 
Mean number of general hospitalizations..... 
Proportion divorced at least once 


Proportion from broken parental homes (before age 15)....... 


group is related to two facts: Serious suicide 
attempts occur more frequently in patients 
with manic-depressive psychosis and chronic 
brain syndrome than in other psychiatric 
illnesses, and these two diseases occur more 
frequently in older people. 

When the older group was compared with 
the younger group with regard to possibly 
disturbing antecedent factors (Table 2), the 
following striking difference was noted: Po- 
tentially disturbing life situations were much 


more frequent in the younger group than in 
the older group. The only disturbing situa- 
tions which occurred more frequently in the 
older group were the presence of a serious 


TABLE 3.—Comparison of the Older Group with the Younger Group 


Proportion with 
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medical or surgical illness and the occurrence 
of delusions. Problems related to love and 
marriage were very frequent in the younger 
age group. The complete absence of any 
serious current marital problems in the older 
group is striking, although a low incidence 
might be expected. 

Result of Follow-up (Table 1).—Six pa- 
tients had died within six months of the time 
they had originally been examined: two by 
suicide (Patients 10 and 17), and one each 
from tabes dorsalis ( Patient 2), generalized 


Older Younger Significance 
Patients Patients Ratio 
19 90 
71 33 
61-84 12-59 
74% 39% 3.1 
26% 61% 3.1 
100% 17% 5.2 
23% 5.2 
89% 23% 78 
10 
79% 24 
60% 24% 0 
63% 27% 3.1 
37% 73% 3.1 
0.32 0.97 2.5 
1.53 3.40 3.0 
16% 37% 2.1 
26% 62% 3.2 


arteriosclerosis (Patient 3), arteriosclerotic 
gangrene of the leg ( Patient 4), and arterio- 
sclerotic heart disease with congestive failure 
(Patient 12). A detailed description of the 
two patients who subsequently committed 
suicide has been presented elsewhere.” 

The mean length of follow-up for the 13 
surviving patients was 23 months. At the 
time of follow-up, five of these patients (38% ) 
were working and another two (15%), al- 
though retired, were mentally well. Thus, 
over half (53%) of the living patients were 
working or, if retired, were mentally well 
and able to live at home. This underlines 
the importance of preventing or treating ade- 
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quately these suicide attempts and the dis- 
eases which lead to them, for even in this 
age group a significant number of patients 
again became useful citizens. 


COM MENT 


The most important finding of this study, 
we believe, is that every elderly patient who 
attempted suicide had a clinically diagnosable 
(evident) psychiatric illness prior to his at- 
tempt. A second important finding related 
to diagnosis was that 89% of these patients 
had a psychotic illness—chronic brain syn- 
drome, acute brain syndrome, or psychotic 
depression (Tables 1 and 4). A third find- 
ing was that two illnesses—psychotic depres- 
sion and chronic brain syndrome—accounted 
for almost three-quarters (73%) of the pa- 
tients. 


A very high proportion (63%) of these 
elderly patients made serious suicidal at- 
tempts, as judged by their medical or surgi- 
cal condition and by the psychiatrists’ 
evaluation of the seriousness of their inten- 
tion. That these judgments were probably 
valid is indicated by the fact that two of these 
patients killed themselves within the year fol- 
lowing their attempts. 


There are two important points in the 
proper management of these patients by their 
own physician which become clear from a 
consideration of the above points. First, all 
these patients have a clinically evident illness 
and, therefore, the physician without special 
training in psychiatry will be able to diag- 
nose them. This is particularly true because, 
in contrast to many other psychiatric ill- 
nesses, the psychiatric diseases occurring in 
this group of older patients are clearly de- 
fined clinical syndromes. Secondly, once the 
disease is recognized, an already defined 
management procedure is at hand. The ma- 
jority of these patients should be hospitalized 
in order to prevent a successful suicide and 
in order to treat the underlying illness. Treat- 
ment of the underlying illness is of especial 
importance, since two of these syndromes— 


psychotic depression and acute brain syn- 
drome—are treatable and reversible. 
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\ recent study of Batchelor and Napier," 
in Edinburgh, Scotland, done independently 
and almost simultaneously with our study,’ 
adds strong support to these conclusions. The 
Edinburgh study is exactly comparable to the 
present one: In both instances (a) consecu- 
tive patients who were brought to a large 
general hospital after having attempted sui- 
cide were studied; (>) they were systemati- 
cally interviewed and examined immediately 
after their attempts; and (c) the original 
examiners obtained follow-up information 
about these patients at least one year after 
the initial examination. 

These studies are compared in Table 4. 
First, in regard to diagnosis, every patient 
in both series had a condition in which a 
definite psychiatric diagnosis could be made. 
This contrasts with the difficulty in making 
a definite diagnosis in younger patients. 
Batchelor and Napier state, “Cases of at- 
tempted suicide in this [older] group are 
more easily classified than those occurring in 
people in the first half of life. The persons 
here are usually definitely mentally ill... .” § 
The patients not only have a definite psy- 
chiatric illness, but the vast majority are 
psychotically ill (82% in Batchelor and 
Napier’s series, 89% in the present one). 
Batchelor and Napier state, 
two-thirds are certifiable as insane, and the 


at least 


personalities of the majority are clearly in- 
volved to a psychotic extent.” It is striking 
that patients with one of two syndromes, 
chronic brain syndrome or psychotic depres- 
sive reaction, constitute approximately three- 
(80% 


the older patients who attempt suicide. (It 


quarters and 73%, respectively) of 
should be pointed out here that chronic brain 
syndrome signifies senile psychosis or cere- 
bral arteriosclerosis, as there was only one 
patient in either series who had a chronic 
brain syndrome associated with another ill- 
ness |taboparesis |]. ) 


§In a personal communication, Dr. Batchelor 
has amplified this by stating, “I thought that all 
the old patients that I saw had a clinically diag- 
nosable condition at the time of the attempted 
suicide.” 
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ATTEMPTED SUICIDE—PERSONS OVER 

The striking agreement between these two 
studies, done independently and in different 
countries, increases the evidence that a clini- 
cally diagnosable illness almost always pre- 
cedes an attempted suicide in elderly patients. 
This suggests that factors often thought to be 
important in depressive states and attempted 
suicide in older persons, such as loneliness, 
“reactions to the aging process,” feelings of 
and 
presence of serious physical illnesses, are 


uselessness, enforced unemployment, 
probably not alone sufficient to impel an 
older person to make a suicide attempt. A 
definite psychiatric illness almost always in- 
tervenes. This opinion has been expressed by 
Roth and Morrissey,'® 
is not argued that social factors play 
no part, but that it is through their role in 


who state, 


the precipitation of depressive psychoses that 
they contribute to the causation of suicide in 
the old.” However, in the present study, 8 
of our 19 patients had il!nesses (acute and 
chronic brain syndrome) which are presum- 


Number of patients. 


Diagnosis 


Patients in whom a definite diagnosis could be made.. 


Diagnostic groups: 
Chronie brain syndrome. 
Acute brain syndrome. 
Psychopathy (sociopathic personality). . 
Paranoid 


Occupational status 


Below skilled worker 


Previous mental health 


History of diagnosable mental illmess................... 


Questionable history of mental illness. . 
No history of previous mental illness.. 


Antecedent difficulties 


Presence of serious chronie physical illmess.............. 


Living alone or in hostel or old-age home t 
Change in social status or living condition 
Financial problems 
Suicide attempt because of hatred or spite 


SIXTY 


ably not precipitated by social factors, and 
4+ of them had an illness which began well 
before the age of 60—2 chronic alcoholics 
and 2 of the manic-depressives. Thus, almost 
two-thirds (12 out of 19) had _ illnesses 
which could not have been precipitated by 
social factors peculiar to old age. This is not 
to deny, however, that the suicide attempt 
itself may not sometimes be precipitated by 
social factors impinging on a patient already 
mentally ill. 

Other comparisons with the Edinburgh 
study (Table 4) also show many areas of 
close agreement. Batchelor and Napier also 
believe, as we do, that most suicide attempts 
in old age are serious, that is, genuine. They 
state, “There is rarely any doubt that the 
suicidal attempt of an old person has been 
a genuine one.” Whether the conclusions 
from this study and the Edinburgh study are 
v-'id for the business and professional group 
is not known, since in these studies there was 
a total of only four patients in this class. 


Prior and subsequent suicidal acts 


Subsequent attempts (1-year follow-up) 
Subsequent successful suicide (1-year follow-up) 


* This figure was computed from the data of Batchelor,® using our criterion 


nonpsychotie depression was classified as alcoholism. 


Batehelor Present 
and Napier Study 
40 19 
100% 100% 
70% 7% 
10 26 
0 16 
10* 11 
55% 39% 
Shee 55% 538% 
21 
22 37 
ges 10 11 
27 16 
3 ll 
5 ll 


that chronic aleoholism with a 


78% of Batchelor and Napier’s and 63% of our patients were living with their families. 
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Tas_t 4.—Comparison of the Present Study with That of Batchelor and Napier! 


A. M. A. 


The antecedent factors noted in Table 2 
and discussed in the text indicate that the 
factors leading to suicide in the older group 
are not purely social and frequently do not 
depend on individual reactions to the social 
environment. In contrast suicide attempts 
in the younger group were most often pre- 
cipitated by factors of a social or personal 
nature. It is our impression that the differ- 
ence between the younger and older groups 
is not related merely to age, but reflects a 
more fundamental difference, that in the 
larger areas of social functioning the older 
people throughout their lives have performed 
significantly better than the younger group. 
This idea is supported by the facts (Table 3) 
that, although the older group averaged 38 
years older, they had fewer mental hospitali- 
zations, fewer general hospitalizations, and 
fewer divorces. This apparently better social 
adjustment may be associated with the fact 
that as children the older group experienced 
broken homes much less frequently than the 
younger group (Table 3). 

This has been a study of patients who at- 
tempt suicide and not a study of patients who 
commit suicide. We do not know, therefore, 
how many of these findings and conclusions 
apply to a group of patients who actually 
We tend to believe that the 
patients whose attempts we designated as 


commit suicide. 


“serious” would be very similar clinically to 
patients who commit suicide. 


SUMMARY 


Nineteen patients aged 60 and over were 
interviewed and examined immediately fol- 
lowing a suicide attempt. These 19 patients 
were part of a larger study of 109 patients 
who had attempted suicide. 

Every one of the 19 older patients had a 
clinically diagnosable illness. There were 
nine patients with a psychotic depression, 
five with a chronic brain syndrome (de- 
mentia), three with an acute brain syndrome 
(toxic psychosis ), and two with chronic alco- 
holism. Thus, 89% of these patients had a 
psychotic illness. These findings concerning 
diagnosis contrasted with those in the 
younger group, aged 59 and under. 
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The majority of the suicide attempts in 
the elderly patients were serious (genuine). 

Most of these patients suffered from a 
treatable (psychotic depression) or reversi- 
ble (acute brain syndrome) disease. There- 
fore, many of them can be returned to society 
as useful citizens if a subsequently successful 
suicide is prevented. 

The immediate management of these pa- 
tients consists of hospitalization in order to 
treat the underlying illness and to prevent a 
successful suicide. 

A follow-up study of 23 months showed 
that two patients, one of whom had a psy- 
chotic depression and the other an acute 
brain syndrome, had committed suicide. 
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Palatal Myoctonus 


Further Clinical and Pathophysiological Observations 


MORTON NATHANSON, M.D., New York 


The clinical characteristics and pathophysi- 
ology of the phenomenon of palatal myo- 
clonus are not yet clearly understood. Since 
1886 case reports of this phenomenon have 
appeared in the literature periodically,* and, 
although the rate and other physical charac- 
teristics have been described, little can be 
found concerning observations of these move- 
ments under various conditions, both spon- 
taneous and induced, that might distinguish 
them from other abnormal motor phenomena. 
Also, there has been a relative paucity of 
Evidence 
based on approximately eight adequate path- 
ologic reports points to the inferior olive as 
the structure primarily implicated in the 


satisfactory postmortem studies. 


production of these abnormal movements. 
Except for Freeman's case,’ in which a lesion 
in the central tegmental fasciculus was found, 
the major pathology was located in one or 
both inferior One inferior olive 
usually appeared “swollen” as compared with 
the other, and, therefore, the term “pseudo- 
hypertrophy” was used. Although other 
structures, such as the dentate and red nuclei, 
have been mentioned as being involved in the 
production of palatal myoclonus,* their full 
significance has not been demonstrated. 


olives. 


Received for publication Nov. 23, 1955. 

The material was collected from the neurologic 
services of the Mount Sinai Hospital, and Bellevue 
and Goldwater Memorial Hospitals (New York 
University). 


From the Department of Neurology and Psy- 
chiatry, New York University College of Medicine; 
the Third Neurological Division of Bellevue Hos- 
pital, and the Department of Neurology of the 
Mount Sinai Hospital. 


* References 1-6. 


On the other hand, evidence is submitted 
here that the inferior olive is not the primary 
site necessary in producing these abnormal 
movements; rather, that the major lesion 
may be in one cerebellar hemisphere (par- 
ticularly in the region of the dentate nucleus ) 
and only secondarily involve the opposite in- 
ferior 


olive. In addition, 


further clinical 
observations have been made on patients with 
myoclonic movements of the palate and re- 
lated structures that point up its unique be- 
havior, as compared with other abnormal 
involuntary movements. The present study 


is an outgrowth of the investigation reported 
in 1952 by Bender, Nathanson, and Gor- 
don,’* touching on some of these points. 


MATERIAL AND METHOD 


Twelve patients with constant abnormal involun- 
tary movements of the palate, pharynx, tongue, 
and lips were studied. Four of these patients died, 
and postmortem examinations were performed on 
three. One of these cases already had been re- 
ported, as has Case 6.13 In one other patient of this 
group presumptive anatomic localization was ob- 
tained at operation. 


Clinically, observations were made under the 
following conditions: (1) natural sleep; (2) during 
phonation and voluntary breath holding; (3) fol- 
lowing administration of intravenous barbiturates 
prior to and during induced sleep; (4) caloric 
stimulation of the ears; (5) carotid sinus pressure; 
(6) in two cases, during coma and impending death, 
and (7) in another, during inhalations of 100% O- 
and 5% 

In several instances electrical recordings of these 
abnormal movements were made simultaneously 
with the heart beat, abnormal eye movements, or 
other types of abnormal involuntary movements, 
when they existed. The effect of intravenous bar- 
biturates also was recorded by this method. 


REPORT OF CASES 


CasE 1—A man aged 22 was admitted to the 
Mount Sinai Hospital on Nov. 6, 1948, with a two- 
week history of sudden onset of headache, nausea, 
and vomiting. One week later he complained of 
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transient diplopia, and on the following morning 
there was weakness of the right side of the face. 
On admission he showed paralysis of the right side 
of the face of peripheral type, weakness of conjugate 
ocular gaze to the right, ataxia of the right ex- 
tremities, and decreased auditory acuity on the 
right. Caloric with cold water revealed a 
nonfunctioning labyrinth on the right. While the 
patient was under 


tests 
observation, there developed 
weakness of the right lateral rectus muscle and 
diplopia on central gaze. Within three weeks there 
was improvement. The paresis of right conjugate 
gaze, the weakness of the right lateral rectus, and 
the right facial paresis disappeared almost com- 
pletely, while the ataxia of the right extremities 
lessened. The cerebrospinal fluid showed 8 lympho- 
cytes per cubic millimeter and a total protein of 
88 mg. per 100 cc. The impression was that the 
patient had acute encephalitis, but the possibility 
of multiple sclerosis was considered. 


Several days after his discharge from the Mount 
Sinai Hospital there was a sudden onset of weak- 
ness of the left side of the face, which disappeared 
within one week. During the following six months 
the patient was relatively asymptomatic except for 
an occasional double and the 
persistent, but slight ataxia of the right upper and 
lower extremities. 


episode of vision 


in the middle of September, 1949, he began to 
complain of numbness and weakness of both feet, 
and within the next five days there developed com- 
plete paralysis of the lower extremities, with urinary 
and fecal incontinence. He was admitted to Belle- 
vue Hospital on Sept. 21, 1949. 

The past history revealed that from the ages of 
9 to 12 years the patient's left lower extremity was 
in a cast because of suspected “tuberculosis” of the 
leit knee joint. Since the age of 14 he had had a 
nonproductive cough. In 1945 he was rejected by 
the draft 
x-ray.” 


board because of a “suspicious chest 
During the next two years repeated ex- 
aminations of the sputum and x-ray examinations 
of the chest tuberculosis. 


He was told he had “unresolved pneumonia.” 


showed no evidence of 


The general physical examination on his admis- 
sion to Bellevue Hospital was normal except for 
an indurated area, approximately 3 to 5 cm., just 


to the right of the midthoracic portion of the spine. 


The neurologic examination disclosed a coarse, 
rapid nystagmus in all directions of gaze, including 
central fixation. The nystagmus on direct forward 
gaze was in the vertical plane. The patient com- 
plained of 


and down” on 


central fixation at a far point (oscillopsia). Slight 


objects bobbing “up 
ataxia of the right upper extremity was noted. 
There were flaccid paraplegia, absence of the left 
knee jerk, and depression of the other tendon re- 
flexes. 
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A well-demarcated sensory defect for all 


NEUROLOGY AND PSYCHIATRY 
modalities was evident below the level of the seventh 
thoracic spinal segment. 

There were rhythmic, continuous movements of 
the right side of the palate and pharynx, at a rate 
of 130 per minute. Slight movement of the right 
side of the pharynx also was noted. The right 
posterior pharyngeal wall moved to and fro, and 
the right side of the palate and the right faucial 
pillar moved from side to side. 
Phonation did not affect the movements. The larynx 
and diaphragm 


synchronously 
were not involved. The palato- 
pharyngeal movements showed no synchrony with 
the nystagmus on direct forward gaze or with the 
pulse rate. The palatal movements persisted during 
sleep. The patient denied awareness of the move- 
ments, and the examiner could not detect audible 
“clicking” at close range. The right palatopharyn- 
geal myoclonic movements persisted without change 
in character until death. 


Effect of Amobarbital 
Movements of the 


Sodium on Rhythmic 
Palate and Eyeballs.—Intra- 
venous injection of amobarbital sodium failed to 
alter the rate and amplitude of the palatal and 
pharyngeal movements. On the other hand, it 
abolished the oscillopsia and nystagmus on forward 
gaze and increased the nystagmus on lateral and 
vertical gaze. Approximately 5 grains (0.324 gm.) 
of amobarbital sodium was injected intravenously 
within four minutes. Three minutes after the injec- 
tion was started, the nystagmus on direct forward 
gaze and the oscillopsia disappeared. Five minutes 
lzter there was no response to stimulation with the 
opticomotor drum, whereas prior to the drug a 
typical ocular response was elicited. Twenty 
minutes after the injection was started the nystag- 
mus on direct forward gaze returned, but it was 
not accompanied by the return of the oscillopsia 
until approximately 15 minutes later. During the 
entire observation period there was shimmering 
nystagmus on horizontal gaze to either side. There 


was no alteration of the palatal myoclonus. 

Caloric Stimulation.—Stimulation of each audi- 
tory canal with cold water failed to produce visible 
change in the character and rate of the ocular 
nystagmus. There was no vertigo or nausea. The 
palatopharyngeal myoclonus was not affected by 
the caloric stimulations. 

Laboratory Studies and Operation.—Spinal punc- 
ture shortly xantho- 
chromic spinal fluid, containing 200 red blood cells 
per cubic millimeter. The total protein was 864 
mg. per 100 cc. Only a small amount of fluid could 
be obtained, and adequate manometric tests were 


after admission disclosed 


impossible. A cisternal myelogram showed a com- 
plete block of the iophendylate (Pantopaque) at 
the level of the thoracic vertebra. The 
cisternal fluid was clear and colorless, and the 
total protein was 39 mg. per 100 cc. Roentgeno- 
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PALATAL MYOCLONUS 

grams of the chest taken in the supine position 
showed obliteration of the left lateral costophrenic 
sulcus by “thickened pleura or minimal effusion.” 
The thoracic, lumbar, and sacral roentgenograms 
appeared normal except for “suggestive inflam- 
matory changes” involving the left eighth rib at 
its vertebral extremity. All other pertinent labora- 
tory findings were normal. 


The subcutaneous mass to the left of the spine 
in the midthoracic region was noted to be larger 
and more indurated than it has been on admission. 
A biopsy diagnosis of this tissue was reported as 
reticulum-cell sarcoma. A laminectomy was _ per- 
formed, and similar tumor tissue was subsequently 
located in the extradural and intradural regions at 
the level of the fifth to the eighth thoracic vertebrae. 
On opening the dura, it was noted that the spinal 
cord was congested, discolored, and swollen. After 
the laminectomy the course was downhill, and the 
patient died on Jan. 16, 1950. Several minutes prior 
to his death, when the patient was semistuporous, 
it was noted that the palatopharyngeal myoclonus 
was present and exhibiting the 


same and 


character as on previous examinations. 


rate 


Autopsy Findings.—The brain weighed 1260 gm 
The dura showed an irregular, grayish, elevated, 
indurated area, approximately 2 by 3 cm., on the 
inner surface of the right parieto-occipital region. 
Cut sections showed that tumor tissue infiltrated 
the entire thickness of the dura. The sagittal sinus 
was patent. The cerebral hemispheres were sym- 
metrical. There were no areas of softening. The 
arachnoid membranes were slightly opaque. No 
abnormalities of the gyri, sulci, or vessels on the 
surface of the brain were noted. On section of the 
cerebrum, cerebellum, and_ brain 


abnormalities were detected. 


stem no gross 


The dura of the spinal cord was thick and 
adherent to the midthoracic region. It presented 


indurated, light-grayish, raised, irregular areas. 


Section through this area showed sarcomatous 
tumor tissue infiltrating the entire dura, the arach- 
noid, and the posterior aspect of the cord. 

Tumor tissue was also noted in the lungs, kidneys, 
testes, and liver. These organs presented irregular, 
large and small, grayish, indurated areas. 

Microscopic examination of serial sections of 
the entire brain stem disclosed conspicuous changes 
in the left inferior olivary nucleus, the right dentate 
nucleus, and the right restiform body (inferior 
cerebellar peduncle). These can be seen with the 
naked eye in Figure 1. In addition, the left inferior 
olivary nucleus appeared larger than the right. 

Nissl, cresyl violet, and hematoxylin-eosin stains 
showed a decrease in the number of ganglion cells 
within the left inferior olivary nucleus; rarefaction, 
congestion, and small hemorrhages in the region 
of the right dentate nucleus; gliosis in this region, 
and a distinct decrease in the number of Purkinje 
cells in the right half of the cerebellum. There was 
round-cell infiltration, particularly in the region of 
the right dentate nucleus. Sections through the rest 
of the brain stem did not reveal any abnormalities. 

Case 2.—A 6l-year-old Negro woman was ad- 
mitted to the Third Neurologic Service of Bellevue 
Hospital with a vague history of difficulty in speech 
and weakness of the left lower extremity of three 
months’ duration. One week prior to admission the 
family noticed that there was weakness of the right 
lower Two days later she became 
“confused” and was unable to walk. 
According to the family, the patient had always 
been healthy. They denied knowledge of her having 
tuberculosis, diabetes, venereal disease, or heart 
trouble. 


extremity. 
markedly 


General physical examination on admission re- 
vealed pulse rate of 74 and regular blood pressure, 
of 142/80. Chest, heart, and abdomen were normal 
in all respects. 


Fig. 1 (Case 1).—Sec- 
tion through the cere- 
bellum and medulla, show- 
ing marked demyelination 
of the right dentate nu- 
cleus and right restiform 
body. The left inferior 
olive appears larger than 
the right and shows a 
slighter degree of demy- 
elination. Myelin-sheath 
stain; reduced to % of 
mag. xX 
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Neurologic examination revealed the patient to 
be fully conscious but disoriented and confused. 
There was evidence of aphasic difficulties. A right 
facial paresis as part of a right hemiparesis and a 
right Babinski sign were noted. No visual field 
defect could be demonstrated. The eyegrounds were 
normal. The patient was incontinent of urine. 
X-rays of the skull were normal. X-rays of the 
chest revealed “interstitial changes and fibrosis of 
the right lung.” There were “enlarged paramedias- 
tinal nodes.” The spinal fluid was clear and color- 
less; pressure was normal; the total protein was 
48 mg. per 100 cc.; there were no cells; the 
colloidal gold curve was negative (000000). The 
Wassermann test was negative. The urine was nor- 
mal. The blood count revealed a hemoglobin of 14 
gm. per 100 cc., with 3,950,000 red cells. The white 
cell count was 7050, with 68% polymorphonuclears 
and 32% lymphocytes. The sedimentation rate was 
7 mm. in one hour. The NPN was 30 mg. per 100 
cc. The blood sugar was 95 mg. per 100 cc. The 
blood serology was negative. The impression was 
that of a cerebral disorder, predominantly left-sided, 
with the probable etiology resting between neo- 
plasm and vascular disease. 

Several days after admission rhythmic myoclonic 
movements of the palate and, to a slighter extent, 
the posterior pharynx were noted for the first time. 
The 
rhythm 
minute. 


movements were bilateral and regular in 
occurred at approximately 130 a 
No other abnormal movements of related 


structures, 


and 


such as the mouth, the tongue, the 
noted. No abnormal 
movements of the diaphragm could be observed. 


Caloric stimulation of both ear drum membranes 


larynx, or the eyes, were 


with cold water elicited strong active responses 


ARCHIVES OF 


NEUROLOGY AND PSYCHIATRY 
bilaterally. However, it did not affect the rate or 
character of the palatal myoclonus. Intravenous 
amobarbital (Amytal) sodium, 2.5%, given to the 
point of deep sleep, also did not affect the myo- 
clonus. Carotid sinus pressure also had no effect. 
Following pneumoencephalography, 12 days after 
admission, the patient became comatose. Observa- 
tion of the palate at this time also did not show 
any change in the rate and character of the ab- 
normal movements. The pneumoencephalogram 
revealed slight dilated ventricles but no shift or 
distortion indicative of an expanding lesion. She 
died two weeks later, never regaining conscious- 
ness. Up to the very day that she died, the myo- 
clonic movements persisted without change in rate 
or character. 
Postmortem examination revealed multiple 
metastatic carcinoma. Tumor nodules were found 
in the knee of the corpus callosum on the left, in 
the left precentral gyrus, and in the right second 
frontal convolution, and many other, smaller tumor 
nodules in both hemispheres. Larger nodules also 
were found in the region of the right dentate 
nucleus and the base of the (Fig. 2A). 
there was no detectable in the 


pons 
Grossly lesion 
medulla. 

Myelin sections of the brain stem and cerebellum 
revealed destruction of tissue by tumor involving 
the white matter in the region of the right dentate 
nucleus. through — the 
medulla revealed a demyelination of the left inferior 
olive, with the typical “swollen” appearance re- 
ferred to as “pseudohypertrophy” (Fig. 28). 


Myelin-stained sections 


Case 3.—A girl aged 16 was admitted to the 


Mount Sinai Hospital with a four-year history of 
diplopia, headache, and, more recently, vomiting. 


Fig. 2 (Case 2).—A, section through the pons and cerebellum, showing metastatic lesion in the 
region of the left dentate nucleus and the basis of the pons. 

B, section through lower medulla, showing marked hypertrophy and demyelination of the 
right inferior olive. There are also some demyelination and beginning hypertrophy of the left 
inferior olive. Note the demyelination in the left pyramid. Myelin-sheath stain; reduced to 72% 


of mag. x 7. 
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PALATAL MYOCLONUS 


Three months prior to admission a posterior fossa 
exploration at another hospital revealed an_ in- 
operable neoplasm, and a Torkildsen procedure 
was done. 

Examination disclosed a bulging  suboccipital 
decompression, secondary optic atrophy bilaterally, 
horizontal nystagmus on lateral gaze to either side, 
dysmetria of the left upper and both lower ex- 
tremities, left Babinski sign, and left hemihypes- 
thesia. 

In addition, the palate and pharynx showed 
bilateral rhythmic myoclonic movements, at ap- 
proximately 120 per minute. No other related 
structures appeared to be involved. The nystagmus 
on both lateral gazes and the pulse rate were not 
synchronous with the palatopharyngeal movements. 
There was no noted evidence of its existence prior 
to this hospitalization. Maintained phonation pro- 
duced the usual quivering, presumably due to the 
palatal myoclonus. 

Other Observations —During sleep similar rhyth- 
mic movements were seen just beneath the lower 
jaw near the midline. Palpation of this area and 
the carotid artery revealed asynchrony. Caloric 
stimulation again failed to affect the myoclonic 
movements. Intravenous amobarbital sodium, pro- 


ducing deep sleep, also did not influence the palato- 
pharyngeal movements, although typical lateral 
gaze nystagmus became apparent. 

A ventriculogram revealed a dilated ventricular 
system down to the upper half of the fourth 
ventricle, the lower half being seemingly cut off 
by a mass. A third ventriculostomy was performed. 
Four months later the patient’s condition became 
critical, and a spinal-subarachnoid-peritoneal anas- 
tomosis was done. She died the following day. As 
the patient’s condition progressed and she became 
comatose, the myoclonus persisted at the same rate 
and character. 
revealed a 


Postmortem examination 


tumor 
(proved to be astrocytoma) in the roof of the 
fourth ventricle that extended dorsally and laterally 
to involve the cerebellar hemispheres, more on the 
right than on the left (Fig. 34). The cerebellar 
involvement was confirmed on cut sections. Myelin- 
stained sections from each cerebellar hemisphere 
revealed a marked destruction of tissue involving 
the white matter in the region of the right dentate 
nucleus and, to a less extent, demyelination of the 
white matter in the region of the left dentate nucleus 
(Fig. 3B and C). The myelin sections through to 
the brain stem revealed a small but definite de- 


Fig. 3 (Case 3).—A, photograph showing portion of the neoplasm and its extensions laterally, 


involving the cerebellar hemispheres. 


B, section of right cerebellar hemisphere, showing marked destruction and loss of tissue in 
the region of the dentate nucleus due to tumor. Myelin-sheath stain; reduced to 4% of mag. X 7. 


4/2 


C, section of left cerebellar hemisphere in region of the dentate nucleus, showing demyelina- 
tion but fairly good preservation of the dentate folia. Myelin-sheath stain; reduced to % of 


mag. X 7. 


D, section through medulla, showing hypertrophy and demyelination of a portion of the leit 


inferior olive. This section inadvertently was printed in reverse. 


to % of mag. x 7. 


Myelin-sheath stain; reduced 
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myelinating lesion in the left inferior olive, that op- 
posite the cerebellar hemisphere showing the greatest 
damage (Fig. 3D). The rest of the tegmentum of 
the brain stem and the red nuclei failed to show 
evidence of a significant lesion. 

Case 4.—A 4l-year-old woman was admitted to 
the Mount Sinai Hospital with a history of un- 
steady gait, incoordination of the left extremities, 
and occasional double vision for three and one-hali 
years. She was admitted to another hospital, where 
a ventriculogram showed marked internal hydro- 
cephalus. A suboccipital craniotomy was performed, 
which showed that the “right cerebellar hemisphere 
was larger than the left. The folia were widened 
and discolored slightly yellowish, and along the 
medial aspect of the right cerebellar hemisphere 
there was a moderate bulge. A dilated vein ran 
vertically about 15 mm. from the midline on the 
surface of the right cerebellar hemisphere. Explora- 
tion with a cannula disclosed no evidence of a cyst, 
but the tissue seemed to have a firm texture. Trans- 
cortical incision was made, and several fragments 
of tissue were removed for study. The vermis was 
split, and, although the tissue appeared definitely 
abnormal, some of it was removed for histologic 
Since the operation the patient has de- 
veloped persistent diplopia, headache, some difficulty 
in swallowing, and dysarthria. Prior to admission 
to Mount Sinai Hospital she began to vomit fre- 
quently. 


study.” 


revealed _ bilateral 
nystagmus on lateral gaze to 
either side, right sixth nerve paresis, hypesthesia 


Examination 
coarse 


papilledema, 
horizontal 


on the left side of the face, and absence of corneal 
reflexes. There was right facial asymmetry; bila- 
teral decreased auditory acuity; four-limb ataxia, 
more prominent on the left; hyperactive deep ten- 
don reflexes, and a leit Babinski sign. 

In addition, for the first time, it was noted that 
there were abnormal rhythmic involuntary move- 
ments of the palate and, to a less extent, of the 
posterior pharynx and tongue, bilaterally. These 
movements (140 per minute) were not synchronous 
with the pulse rate (84 per minute) and were not 
influenced by phonation (which was quivering) or 
by carotid sinus pressure. Intravenous amobarbital 
sodium to the point of sleep also did not affect 
these abnormal movements, although it did change 
the character of existing nystagmus on lateral gaze. 

A pneumoventriculogram demonstrated a mass 
in the posterior fossa that extended up to above 
the third ventricle. A third ventriculostomy was 
done. When the patient was last seen, two months 
after this procedure, the myoclonus of the palate, 
tongue and posterior pharynx was present at the 
same rate. It is difficult to determine in this case 
whether the initial operative procedure, in which 
the cerebellar hemispheres and vermis were cut 
into, resulted in the production of the myoclonic 
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movements or whether it was due to the existing 
neoplasm. 

Case 5.—A 73-year-old woman was admitted to 
the Third Neurologic Service of Bellevue Hospital 
with a two-and-a-half-year history, starting with a 
motility disorder involving the head and upper 
extremities, which has persisted. Shortly after the 
onset of these abnormal movements, her speech 
became nasal and swallowing became difficult, often 
resulting in regurgitation of food. She was 
hospitalized at Medical Center of Jersey City, 
where a diganosis of Parkinsonism was made. Her 
condition has been stationary for the past two 
years. 

The most prominent feature of the neurologic ex- 
amination was rhythmic myoclonic movements of 
the palate, lower lip, and larynx. The palatal 
movements were bilateral and appeared to have a 
circular component. The rate was approximately 
140-150 a minute, as compared with the pulse, 
which 100. It was apparent that the move- 
ments of the lip, larynx, and palate were syn- 
chronous. 


Was 


There were no inherent movements of 


the pharynx or tongue—only slight movements 
that seemed to be transmitted from the neighboring 


structures described. 


In addition, there were gross rhythmic move- 
ments of the head, neck, and upper extremities. 
These movements varied in rate and character. At 
times they appeared to be synchronous with the lip, 


larynx, and palate; at other times dysrhythmic 
and irregular. On intention there were wild, ir- 
regular movements of the upper extremities and 
exaggerated movements of the head and _ neck. 
Occasionally discrete rhythmic movements of the 
left little finger and the right thumb were noted. 
Ocular nystagmus was not although a 
cogwheel type of movement on pursuing an ob- 


ject was described by some observers. 


present, 


The tym- 
panic membrane and anal sphincter did not show 
any movements. Diaphragmatic movements were 
not synchronous with those of the lip, larynx, and 
palate. The rest of the neurologic 
essentially normal except for her speech, which 
was nasal and explosive. 


Status was 


Effect of Intravenous Amobarbital Sodium.— 
Electrical recording of the movements from the 
lower lip, larynx, and right hand were made prior to, 
during, and after the intravenous administration of 
amobarbital sodium. Immediately after administer- 
ing 2 grains (0.13 gm.) of amobarbital sodium in- 
travenously, nystagmus of both lateral gazes was 
noted. These ocular movements became rapid and 
coarse and obviously not synchronous with the move- 
ments of the lip, larynx, and palate, which did not 
change in rate or character. At the same time 
as the nystagmus appeared, the movements of 
the head, neck, and upper extremities stopped. 
Twenty minutes later the patient fell asleep, and 
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PALATAL MYOCLONUS 
it was noted that the only movements that persisted 
were those of the lip, larynx, and palate. Also, the 
records revealed that during swallowing, yawning, 
or phonation the movements continued unchanged. 
Caloric Stimulation —Caloric tests produced nor- 
mal ocular responses but failed to affect the myo- 
clonic movements. Carotid 
not alter these movements. 


stimulation also did 
During natural sleep 
the lower lip continued to move at the same rate, 
but the movements of the 


ceased. 


head and extremities 
Case 6.—A 59-year-old man gave a four-year 
history of hypertension and cardiac decompensa- 
tion, with several cerebral accidents. In one of 
them he had right hemiparesis, which persisted. 
Six months prior to admission to the Goldwater 
Memorial Hospital he had a sudden episode of 
difficulty in swallowing, slurred speech, and _tin- 
gling and weakness of the right arm and leg. 


Examination showed an enlarged heart and a 
blood pressure of 200 systolic and 100 diastolic. 
The patient had frequent outbursts of unprovoked 
crying and laughing. The pupils were irregular 
and unequal and reacted sluggishly to light and in 
accommodation. The gait was reeling. There were 
dysdiadokokinesis and dysmetria on finger-to-nose 


testing on the left side. There was a right hemi- 


paresis, with concomitant hyperreflexia and a 
Babinski sign. 
Six months after admission, the patient had 


another ceerbral accident, accompanied with diffi- 
culty in swallowing and It was 
that were constant, rhythmic, 
myoclonic movements of both sides of the palate, 
posterior pharynx, and larynx. All these 
ments were synchronous, at the rate of 130 per 
minute. The palatal movements were not sup- 
pressed on phonation. months later 
rhythmic movement of both eyeballs, synchronous 
with the palatal movements, were also noted. The 
eye movements consisted of gross rolling of both 
eyeballs, which moved synchronously, although the 
excursions of the right eye were of greater ampli- 
tude and more rotatory than those of the left. These 
movements varied with fixation of gaze. When the 
patient fixed on an object, the rhythmic eye move- 
ments, although present, were barely perceptible. 
However, when the patient closed his eyes, either 
voluntarily or in sleep, the movements became 
conspicuous. When the eye movements were first 
noted by the examiner, the patient complained of 
double vision, which was present on lateral gaze 
to either side and was.-still present when the patient 
closed either eye. There was no complaint of 
abnormal movement of objects in the visual field. 
No weakness of the eye muscles was noted at any 
time. The complaint of double vision disappeared 
after several weeks, although the spontaneous 
rhythmic movements of the eyeballs have continued. 


slurred speech. 


then noted there 


move- 


Several 


There were also rapid, jerking movements of the 
diaphragm. However, even under fluoroscopic ob- 
servation, it is difficult to determine whether these 
diaphragmatic movements were synchronous with 
the palatal movements. 


About six months later, or approximately one 
year after the palatal movements were first noted, 
synchronous movements of the right 
lower facial musculature appeared. At this time 
the following observations were made: The patient 
appeared dyspneic. 
thric. There 


myoclonic 


Speech was nasal and dysar- 
were rhythmic movements in the 
epiglottis, at the rate of about two per second. 
Associated with movements of the 
palate, tongue, both corners of the mouth, both 
sides of the diaphragm, and both eyes and eyelids. 


these were 


The eye movements on direct forward gaze were 
rotatory, twist. On right 
lateral gaze the clockwise rotatory ocular move- 
ments became more pronounced. On left lateral 
gaze there was nystagmus with a clockwise com- 
ponent. On upward gaze there were rotatory clock- 
wise ocular movements, more pronounced in the 
right eye. The same was true on downward gaze 
and on direct forward gaze. With the eyes closed, 
the globes were seen to move back and forth in 
the horizontal plane with a 
component. These movements were quite prominent. 
The eyelids moved synchronously with the globes. 
When the eyes were closed tightly, both globes 
tended to deviate to the left and slightly upward. 
At the same time the rhythmic clockwise torsion 
movements of the eyes persisted. 


showing a clockwise 


rotatory clockwise 


The rhythmic movements described were not 
directly related to the rhythm of the pulse or to 
that of respiration. This was shown by simultaneous 
electrical recording from the eyes, face, larynx, 
and pulse (Fig. 4). 


Effect of Amobarbital Sodium.—It is known that 
intravenous injections of amobarbital will abolish 
nystagmus that is present on direct forward gaze. 
For this reason, we thought that this drug might 
have a similar effect on the palatal myoclonus. This 
prediction was not borne out. Under amobarbital 
sodium narcosis, all the myoclonic movements per- 
sisted. Only the rhythmic ocular movements on 
direct forward gaze were abolished. Neither the 
lids nor the eyeballs moved when the eyes were 
open or closed under barbiturate narcosis. This 
abolition of eye and lid movements appeared within 
two minutes after 0.23 gm. of amobarbital sodium 
was given intravenously. This effect persisted for 
30 minutes. It should be noted that during this 
period coarse nystagmus was apparent when the 
eyes turned in any direction. At no time were the 
palatal, laryngeal, facial, or diaphragmatic move- 
ments abolished or reduced. There was no effect 
even when the patient was extremely drowsy and 
did not respond to questions. 
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Fig. 4 (Case 6).—Simultaneous electrical recording from the eyes, larynx, and heart beat. 
This record shows the synchrony of the movements of the eyes and larynx as compared with 
the slower, irregular heart beat. The movements of the right eye are much more apparent than 


those of the left eye. 


Other Tests—The patient was given 100%, pure 
oxygen by means of anesthesia mask for 15 min- 
utes. Neither the palatal nor the ocular movements 
were altered. Inhalations of 5% CO. also failed to 
affect the myoclonic movements. 

The Wassermann reaction of the blood was posi- 
tive. Lumbar puncture revealed a clear and color- 
less fluid under an initial pressure of 100 mm. of 
water. During the manometric readings irrezular 
fluctuations in pressure of up to 200 mm. were 
apparent. These fluctuations were not synchronous 
with the palatal rhythm. The spinal fluid contained 
10 lymphocytes per cubic millimeter and 87 mg. of 
protein per 100 cc.; the colloidal gold curve was 
1233443200, and the Wassermann reaction negative. 

The movements continued at the same rate until 
his sudden death, four years later (1951). No 
autopsy was performed. 

The diagnosis was hypertensive cardiovascular 
disease, syphilitic aortitis, aortic insufficiency, and 
diffuse cerebral and brain stem vascular disease. 

Case 7.—A man aged 58 gave a five-year history 
of unsteady gait. Two years after appearance of this 
symptom there was a sudden onset of right hemi- 
plegia and aphasia, which cleared in several weeks. 
During the year prior to admission he noted slurred 
and halting speech. Examination revealed unsteady 
gait, circumduction of the right lower extremity, 
dysmetria of the right limbs, and a bilateral Babin- 
ski sign. 
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There were myoclonic movements of the palate 
bilaterally. These constant abnormal movements 
were rhythmic, at a rate of 100 per minute. Related 
structures, such as the pharynx, larynx, and lip, 
were not involved. The patient was not aware of 
these movements, there being no audible click; 
vocalization when maintained took on rhythmic 
quiver. The rest of the cranial nerves were intact, 
except for inconstant fine horizontal nystagmoid 
jerks on lateral gaze to each side and coarser verti- 
cal movements on upward gaze. 

Caloric stimulation of both ears (cold water) 
produced prompt and typical coarse nystagmus, but 
the rate and character of the palatal movements 
were unaffected. 

Carotid sinus pressure, although it produced a 
change in pulse rate, failed to influence the myo- 
clonus of the palate. 

Intravenous amobarbital sodium (7% grains [0.5 
gm.] in 2.5% solution) to the point of deep sleep also 
did not alter the characteristics of the palatal myo- 
clonus. As expected, there was slowing of respira- 
tion and pulse rate, in addition to the barbiturate 
nystagmus. 

Complete work-up at another hospital, including 
a pneumoencephalogram, was negative. The his- 
tory of right hemiplegia and aphasia suggested that 
more than one lesion existed, and therefore he was 
suspected of having multiple sclerosis. 
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Case 8.—A man aged 49 was admitted to the 
Mount Sinai Hospital with a two-year history of 
unsteady gait, occipital headache, and nausea. There 
was a background history of hypertension of at 
least 10 years’ duration. 

Examination revealed a blood pressure of 300/110. 
There was a right facial paresis. Auditory acuity 
on the right was decreased. Dystaxia of the left 
extremities was prominent. Eyegrounds showed 
hypertensive retinopathy. Abnormal rhythmic 
movements of the palate and posterior wall of the 
pharynx, at a rate of 120 per minute, were observed. 
The pulse rate was 84 per minute. Phonation was 
nasal and quivering in character. No other re- 
lated structures were involved. 

Caloric stimulation bilaterally produced active 
ocular responses but had no effect on the myo- 
clonus. No effect was noted with carotid stimula- 
tion. Intravenous amobarbital sodium, producing 
sleep, also had no effect, although it produced 
typical barbiturate nystagmus on lateral gaze to 
either side 

The impression was that of a posterior fossa 
disorder, probably vascular in origin, all laboratory 
work-up for expanding lesion being negative. 

Case 9.—A 55-year-old man was admitted to 
Goldwater Memorial Hospital on June 15, 1950, 
with a two-year history of a “stroke” involving 
the leit extremities. This was followed several 
months later by a gradual onset of ataxia, incoor- 
dination, tremor of the extremities, and dysarthria. 
For a period during this time the patient com- 
plained of “double vision.” 

Neurologic examination revealed bilateral sixth 
nerve palsy and horizontal nystagmus of the left eye 
on attempted left lateral gaze. There was a pro- 
nounced tremor of the left extremities, which, on 
intention, became gross wing-beating movements. 
At times there were involuntary flinging move- 
ments of the left extremities, resembling hemi- 
ballismus. A left Babinski sign was present. 

In addition to these findings, there were bilateral 
abnormal involuntary movements of the palate at 
the rate of 100 per minute. To a less extent, the 
tongue and pharynx were also involved. Phonation, 
natural sleep, carotid sinus pressure, caloric stimu- 
lation, and intravenous amobarbital sodium did not 
alter these abnormal movements in any respect. 
However, the intravenous barbiturates did abolish 
the abnormal movements described in the left ex- 
tremities. All laboratory procedures, including 
lumbar puncture, were within normal limits. These 
same abnormal movements have been observed 
without change since 1950. 

The impression was posterior fossa disorder of 
undetermined etiology.+ 

+ Since this paper was submitted, further brain 
stem and cerebral changes developed in this case, 
and the palatal myoclonus stopped. 


Case 10.—A 66-year-old woman was admitted to 
the hospital with a history of sudden loss of con- 
sciousness, resulting in a fall down stairs and frac- 
ture of the skull, two years before. The cerebro- 
spinal fluid was found to be bloody. Upon her re- 
gaining consciousness, a severe left hemiparesis 
was noted. Several weeks later it was noted that 
her speech was dysarthric, and there was incoor- 
dination of the right extremities. She was ad- 
mitted to the Third Neurologic Service of Gold- 
water Memorial Hospital on June 10, 1952. 

There was a background history of severe hyper- 
tension. Examination revealed her blood pressure 
to be 200/100. In addition to a left spastic hemi- 
paresis, there was dystaxia of the right extremities. 

Pronounced rhythmic abnormal involuntary move- 
ments of the lips, tongue, pharynx, and larynx were 
observed. Her speech was almost unintelligible and 
had a jerking, quivering quality. The movements 
of all the structures described were synchronous 
and at approximately 132 a minute. Observations 
made during natural sleep, carotid sinus pressure, 
caloric stimulation, and intravenous administration 
of amobarbital sodium failed to show any signifi- 
cant effect on the rate and character of these move- 
ments. Fluoroscopic studies showed movements of 
the diaphragm that were thought to be synchronous 
with the movements of the palate, tongue, etc. 

Further ‘neurologic work-up did not suggest an 
expanding lesion in the posterior fossa. The patient 
was discharged in July, 1953, with no change in 
her status. The impression was vascular disease 
involving the structures of the posterior fossa. 

Case 11.—-A 59-year-old Negro woman was ad- 
mitted to the Mount Sinai Hospital with a three- 
year history of unsteady gait with veering to the 
left, vertigo, diplopia, and slurred speech, which 
had gradually become worse in the past year. 

Neurologic examination revealed horizontal 
nystagmus on lateral gaze to either side and ver- 
tical nystagmus on upward gaze. There were gross 
myoclonic movements of the palate and posterior 
pharynx, at approximately 110 per minute. Her 
speech was slurred, and on phonation there was a 
definite quiver of her voice. There was a marked 
unsteady gait and dysmetria of all four extremities. 
Deep tendon reflexes were hyperactive throughout, 
with bilateral Hoffman and Babinski signs. Labora- 
tory procedures, including x-ray examination of 
the skull and lumbar puncture, were normal. The 
impression was brain stem disease of undetermined 
etiology, probably degenerative. 

During natural sleep the rhythmic myoclonic 
movements could be palpated in the neck; these 
were not synchronous with the heart beat. Carotid 
sinus pressure failed to change their rate and char- 
acter. Caloric stimulation of both ears produced 
changes in the existing nystagmus but did not alter 
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the palatal movements. Intravenous amobarbital 
sodium to the point of deep sleep failed to affect 
these movements in any way. 

This patient has been followed in the clinic for 
the past year, and the myoclonic movements persist. 


Case 12.—A 49-year-old woman was admitted to 
the Mount Sinai Hospital with a four-year history 
of a left hemiplegia with moderate improvement. 
Shortly after the onset of this episode she began 
to notice that the left eye turned inward and that 
her speech became dysarthric. One month prior to 
admission she began to complain of nausea, vertigo, 
and, at times, diplopia. There was a background 
history of severe hypertension, of 15 years’ duration. 

Neurologic examination revealed a left sixth 
nerve palsy and an oblique horizontal nystagmus 
on right lateral and direct forward gazes with 
accompanying oscillopsia. There was a _ residual 
left hemiparesis and left Babinski sign. In addition, 
there were rhythmic abnormal movements of the 
palate and pharynx bilaterally, at approximately 
180 per minute. Phonation had no effect on these 
movements. Carotid sinus pressure and caloric 
stimulation and intravenous barbiturates to the 
point of deep sleep all failed to influence the palato- 
pharyngeal movements. 

Laboratory work-up failed to reveal any evidence 
of an expanding lesion in the posterior fossa. The 
blood pressure in the hospital remained elevated 
260-280/120. The impression 
fossa disorder, probably vascular, and (2) residual 
left hemiparesis secondary to a vascular lesion in 


was (1) posterior 


the right cerebrum. 


COMMENT 

Clinical Characteristics —It appears un- 
der the variety of conditions studied that 
myoclonic movements of the palate and re- 
lated structures, once they occur, persist, with 
no definite change in rate or character, for 
the rest of the subject’s life. Their resistance 
to influence by drugs, sleep (natural and in- 
duced), caloric stimulation, CO, inhalation, 
coma, impending death, and carotid sinus 
pressure makes these abnormal movements 
unique and sets them apart from other move- 
ments, normal or abnormal, voluntary or 
involuntary. Even such regulated, automatic, 
centrally controlled movements as the heart 
beat and respiration fluctuate under certain 
conditions. Dyskinesias, such as tremors, 
chorea, athetosis, hemiballismus, and nystag- 
mus on direct forward gaze, have been 
shown f to be affected (abolished) by intra- 
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venous amobarbital and natural sleep, where- 
as the myoclonic movements of the palate and 
related structures were not affected. This is 
well illustrated in Case 7, in which palatal 
myoclonus existed with the tremor of Park- 
inson’s the extremities. Intra- 
amobarbital promptly stopped the 
but did not influence the palatal 
movements. The only movements that may 
be comparable are fasciculations (fibrilla- 
tions ) due to anterior horn cell disease. Intra- 
venous barbiturates also fail to influence these 
movements. 


disease of 
venous 
tremor 


The term myoclonus is a descriptive one, 
often used but rarely defined. Although 
abnormal movements in different persons 
may look alike, they may not act alike under 
certain conditions. Recently, this point was 
brought out by Bergman, Nathanson, and 
Bender,’ who described two patients with 
visibly identical abnormal gross jerky move- 
ments of the muscles of the buttocks, thigh, 
and abdominal wall. In one patient intra- 
venous amobarbital failed to alter these move- 
ments. The “myoclonus” of the other patient 
was promptly abolished by intravenous amo- 


barbital. An electroencephalogram in the 


latter case revealed synchronous spikes, sug- 
gesting that the abnormal muscle movements 
were cerebral in origin. Several days later, 


the movements stopped spontaneously, and 
the electroencephalogram no longer showed 
spike activity. 

Further investigation along this line, espe- 
cially the effect of drugs on abnormal move- 
ments, is indicated and should help classify 
and eliminate assumptions made from naked- 
eye observations alone. 

Pathophysiology.— 
studies give strong evidence that the major 
and primary lesion was in the cerebellum, 
with the greatest destruction of tissue in and 
around one of the dentate nuclei. 
lesions were associated with demyelination 
in the opposite inferior olive. In two of the 
cases the major cerebellar lesion was neo- 
plastic, thus allowing the safe presumption 
that the tumor existed before the demyelinat- 
ing lesions in the opposite inferior olive. Two 


The three postmortem 


These 
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surgical cases of posterior fossa tumor asso- 
ciated with palatal myoclonus reported by 
Erickson and Ablin™ also suggest that the 
primary site producing this phenomenon is 
other than the inferior olive. 

The data presented, both from autopsy and 
from anatomic localization at operation, al- 
though gross and presumptive, indicates that 
the major pathology originated in one cere- 
bellar hemisphere and in time caused retro- 
grade degeneration of the opposite inferior 
olive. The resulting dysfunction of this con- 
necting System seems necessary to set off 
the phenomenon of myoclonus. 

Experimentally, Weinstein and Bender '* 
elicited myoclonic movements of the palate, 
tongue, lips, etc. by electrical stimulation in 
the region of the hilus of one inferior olive 
in the monkey. Recently in preliminary in- 
vestigations by Bender and Teng, a destruc- 
tive lesion in the region of one inferior olive 
of a monkey produced typical persistent 
Natural 
and induced sleep (intravenous barbiturates ) 
failed to alter these movements. 


myoclonic movements of the palate. 


Plans are 
under way to make destructive lesions in 
one cerebellar hemisphere in the monkey and 
to observe the animal for possible develop- 
ment of palatal myoclonus. An interesting, 
and perhaps pertinent, observation was made 
by Harmark '* in a study seemingly unrelated 
to this problem. Harmark investigated the 
influence of the cerebellum on distant cell 
migrations from the rhombic lip to the in- 
ferior olive in chick embryos. He found that 
when the cerebellar anlage was injured in the 
embryos of 13 days or older, invariably there 
was secondary alteration in the region of the 
opposite inferior olive. Unfortunately, ob- 
servations as to abnormal involuntary move- 
ments were not made in those chicks that 
were allowed to hatch. 

There is little question that the inferior 
olive is one of the most important links in the 
anatomic system for setting off these abnor- 
mal should be 
emphasized that lesions elsewhere (particu- 
larly in the opposite cerebellar hemisphere ) 
are commonly the anlage responsible for the 


movements. However, it 


secondary changes in the inferior olive. 


SUMMARY 


A study was made of 12 patients showing 
the phenomenon of myoclonic movements 
of the palate and related structures. Clinical 
observations under a variety of conditions 
revealed that these abnormal movements 
were unique in that they were not influenced 
by natural sleep; phonation, intravenous bar- 
biturates (induced sleep), carotid sinus pres- 
sure, caloric stimulation, coma, and impend- 
ing death. 

The pathophysiology based on three of the 
four patients who died is illustrated and dis- 
cussed. The data revealed that the primary 
site of pathology occurred in one cerebellar 
hemisphere and was associated with second- 
ary retrograde changes in the opposite in- 
ferior olive. In another case, there developed 
myoclonus of the palate three months follow- 
ing removal of a posterior fossa tumor with 
excision of part of the cerebellar hemispheres. 


It behooves the clinician to investigate the 
existence of cerebellar hemisphere pathology 
when he encounters myoclonus of the palate, 
rather than to consider it to be entirely the 
result of a lesion of the inferior olivary 
nucleus. 


Dr. Lewis D. Stevenson, neuropathologist, Belle- 
vue Hospital, made the pathologic study in Cases 
1 and 2, and Dr. Irwin Feigein, Mount Sinai Hos- 
pital, New York, in Case 3. 
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Special Articles 


SOME OBSERVATIONS ON THE RELATIONSHIP BETWEEN 


PSYCHIATRY AND THE LAW 


THOMAS S. SZASZ, M.D., Chicago 


On the assumption that mental states and impulses 
of a certain kind are caused only by “disease” or 
“sin,” two equally vague conceptions in this context, 
doctors are asked to discriminate nicely between the 
two, and they naturally tend to flounder badly in 
the process. The underlying theory appears to be 
that the law permits some modes of conduct to be 
caused—e. g., by disease—but not others. The latter 
are said to be the product of free will, which is 
omnipotent enough to create the first link in a chain 
of thought or conduct. By accepting a particularly 
arbitrary distinction between mental health and dis- 
ease, doctors pass beyond the facts of their own 
science, and by accepting the legal view of free will 
they abandon the only fundamental canon of all 


ERNEsT Jones *4 


INTRODUCTION 


In these troubled times, many psychia- 
trists, lawyers, and intelligent lay persons 
share an intense interest in the question, 
“What can modern psychiatry contribute 
to our understanding of the psychology of 
antisocial behavior.” 

In this essay I propose to examine certain 
concepts and phenomena which play a cen- 
tral role in present-day discussions of the 
psychological aspects of criminology. It is 
my impression that most workers interested 
in this field are rather strongly driven by 
a wish to make some practical suggestions 
for modifying current practices regarding 
the orientation which the law should take 
toward the offender. I believe that such a 
frame of mind is not conducive to scientific 
progress in the realm of fundamental con- 
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cepts. Moreover, since any consideration of 
our subject brings us into contact with no- 
tions such as “mental health and disease,” 
“the ability to distinguish between right and 
wrong,” “free will,” “criminal responsibility,” 
and a host of others, it seems to me worth 
while to devote some attention to a theo- 
retical examination of such concepts. Ii 
other words, I shall propose no changes in 
the existing rules governing criminal law. 
This implies neither satisfaction nor dis- 
satisfaction with the present state of affairs 
in this realm of human living. It implies 
only a desire to understand a problem which, 
in large part, is a psychological one.* Ac- 
cordingly, the purpose of this essay is to 
explore and, if possible, to clarify the nature 
of our inquiry regarding the relationship 
between psychiatry and the law. 

It is all too often assumed that so-called 
“knowledge,” irrespective of its source of 
origin or function, can be usefully applied to 
problems in areas of inquiry other than the 
one in which the “knowledge” to be applied 
arose. While at times this may be possible, 
at other times such ventures mislead the 
investigator. The application of psychiatry 
to the law, for example, disregards the im- 
portant differences in the respective frames 
of reference in which human behavior is 
viewed by these two disciplines. Robert 
Waelder commented about this, albeit in 
a context unrelated to our present subject, 
as follows: 

The difference which exists between our attitude 
in social relationships and a pedagogic or thera- 
peutic attitude amounts to this, that in the former 
we treat our fellow-men as if they were completely 
free; we make demands, appraise and condemn. As 
pedagogues and therapists we treat the other party, 


*That is, if by the study of psychology we 
understand quite broadly all those processes which 
concern man’s relationship to himself and others. 

+ Waelder,®® p. 103. 
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or more correctly, the object of our pedagogical 
or therapeutic activity, as one who is not free; or, 
to be more precise, as though his freedom were 
limited in the several ways we have described. Why 
indeed this should be the case, why man’s social 
relationships require him to treat others as though 
their conduct were entirely free—failing this, the 
social relation is disturbed—would need a separate 
investigation. 

Waelder’s comments about the nature of 
“social relationships” apply, of course, to 
the psychology of the law. On the other hand, 
we take his comments about the “pedagogic 
or therapeutic attitude” also as a statement 
of the position of psychiatry as a scientific 
theory vis-a-vis the problem of human rela- 
tionships. One of the aims of this essay is 
thus to investigate the aforementioned ques- 
tion posed by Waelder, in which he asks 
why it is that in social relationships we treat 
our fellow men as if they were completely 
“free” to do as they please and, accordingly, 
hold them “responsible” (with certain im- 
portant modifications and exceptions) for 
their actions. 


CRITICAL SURVEY OF PSYCHIATRIC POSITIONS 
REGARDING CONTRIBUTIONS OF 
TO THE LAW 


PSYCHIATRY 


I believe it is fair to say that currently 
there is a widespread conviction among 
psychiatrists that on the basis of our knowl- 
edge of human behavior we could make 
valuable, humanistic suggestions regarding 
the legal aspects of criminology.t I will 
try to show that this does not follow neces 
sarily or inevitably from the premise that 
we do have a better scientific understanding 
of behavior than we did 50 


years ago. 


Scientific knowledge per se does not embody 
within itself any guideposts as to its “best” 


t No attempt is made in this essay to present a 
systematic review of the literature on the relation- 
ship between psychiatry and the law. The contribu- 
tions of Guttmacher (References 30 and 31), Over- 
holser,42 Weihofen,®® Wertham (References 57 and 
58), and Zilboorg (References 60 and 62) are 
among the most important ones representative of 
the current thought in this field. The reader’s atten- 
tion is also called to the recent report on this sub- 
ject by the Group for the Advancement of Psy- 
chiatry.?9 
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or “most humanitarian” utilization, much as 
we would like to believe this. We know 
this only too well from our experiences with 
dynamite and nuclear energy. Nevertheless, 
it seems to me that there is an implicit belief 
in the minds of most psychiatrists interested 
in legal matters that the application of psy- 
chiatric knowledge to jurisprudence is bound 
to make the law more “humane” and “just,” 
rather than less so. This assumption should 
not be accepted at face value. We should 
explicitly entertain the possibility that 
changes in the law may also lead to results 
which may be regarded by some as not 
altogether desirable.§ 

It may be noted in this connection that 
Zilboorg, who has probably made more 
enduring contributions to the psychological 
aspects of criminology than any other psy- 
chiatrist of our time, has recently warned 
us of just such a trend in psychiatry in 
general. He expressed the belief that modern 
psychiatry has already moved away from 
“humanism in its true sense [which] is 
served poorly or not at all when the indi- 
vidual becomes but a psychobiological adap- 
tive molecule of society, when the individual 
seems to be looked upon as having been born 
to serve society, instead of society’s having 
been developed to serve man.” *' Similarly, 
Jones noted that in our time the social ideal 
of “loyalty” has displaced the 19th century 
ideal of “freedom.” *° 

Guttmacher is one of the strongest advo- 
cates of legal changes regarding “criminal 
responsibility.” His position is characterized 
by a criticism of the M’Naghten Rules and 
by an advocacy of the concept of “mental 
illness” as a cause of the criminal act. In 
a recent paper, Guttmacher pleads for a 
more general acceptance of the New Hamp- 
shire Rule, which “rejects all legal tests that 
have been devised and holds that the question 
of irresponsibility is one of fact for the jury. 
Under this law, if the defendant has a mental 
disease and if the criminal act is the product 
of it, he is found not guilty by reason of 
insanity. The fundamental principle behind 
this is that criminal responsibility requires 


§ References 40 and 50. 
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guilty intent, or mens rea, as well as a pro- 
hibited act.” || 
Guttmacher makes the following concrete 
suggestions *°: 
It seems to me that all that should be expected 
of the psychiatrist is the following : 
1. A statement as to whether the defendant is 
suffering from a definite and generally recognized 
mental disorder and why and how this conclusion 
was reached. (Italics mine) 
2. If asserted that the defendant 
suffered from a mental disorder, its name and 
its chief and symptoms, with 
particular emphasis on its effect on an individual’s 
judgment, social behavior, and self-control, should 
be given. 


it has been 


characteristics 


3. There should then follow a statement of the 
way and degree in which the malady has affected 
the particular defendant's behavior, especially in 
regard to his judgment, social behavior and self- 
control. 


4. He should then be asked whether the alleged 
criminal act was, in his opinion, a product of 
mental disorder. 

It is important to note that the foregoing 
suggestions may or may not lead to socially 
desirable changes in the practice of crimin- 
ology. In either case, they cannot be sup- 
ported by claims of having been derived 
from psychiatry as a science of human be- 
havior, for the following two reasons: 

1. The notion of a “generally recognized 
mental disorder” denies the basic scientific 
fact that people possessing diverse life ex- 
periences (i. e., differing one from another 
in skill, education, culture, etc.) have differ- 
ent notions of what constitutes “mental ill- 
ness.” Accordingly, the conception of a 
“generally recognized mental disorder” must 
be recognized to represent a statement which 
discloses a significant uniformity of life ex- 
periences among the observers; it is devoid 
of meaning regarding the alleged phenomena 
of observation (i. e., the “patient”).{ 

2. There is a logical fallacy in attributing 
some modes of behavior to “disease” and 


|| Reference 30. It is of interest to add that the 
above was one of five proposals for psychiatric 
changes regarding the legal handling of criminals, 
presented by the author in his paper addressed to 
the annual meeting of the American Psychiatric 
Association (1954). Eighty-five per cent of those 
who heard the paper voted in favor of this proposal. 


will.” ** The notion of 
“causality” is misinterpreted and is used to 
dissipate the painful feeling of human “re- 
sponsibility.” We shall return to this problem 
later. 

Overholser, too, advocates the application 
of psychiatric “knowledge’”—resting squarely 
on the distinction between mental health and 
disease—to judicial change in regard to the 
offender. He states **: 


others to “free 


We may safely expect that with the development 
of mutual understanding between representatives 
of the law and psychiatry the adoption of the 
needed improvements which we have discussed may 
be accelerated.# 

{ In 1665 Sir Thomas Browne, one of the most 
distinguished surgeons of the time, testified in court 
that witches did indeed exist, “as everyone knew” 4? 
(p. 106). Today, every learned physician “knows” 
that there “exist diseases of the mind,” just as there 
are diseases of the body. 
knows” that there is such a thing as 


Similarly, “everyone 
“responsibility,” 
and, since it has to do with the mind, psychiatrists 
ought to know more about it than other people. In 
this connection, see Bowman and Rose ® and Brill 
and Morse, in discussion on their paper, pp. 406 and 
408, respectively. 

# Overholser,*2 p. 134. Elsewhere, Overholser 
states: “When, however, the question of mental 
condition is raised by a defendant (as it must be in 
a criminal prosecution) it seems to me at least that 
he has unsealed the lips of the physician.” 41 Ac- 
cordingly, Overholser believes that the physician 
may and should testify either for or against the de- 
fendant. From the point of view of scientific psy- 
chology, one must, of course, ask why a physician 
wishes to testify in a court of law. What prompts 
him in his desire to testify, and what conscious and 
unconscious gratifications does he derive from so 
doing? The desire to gain power over men must be 
mentioned in this connection as an unquestionably 
relevant consideration.47 The assumption that the 
power motive is of importance to the physician who 
likes to transfer his activity from the office into the 
courtroom is supported by the rarity with which 
psychiatrists interested in legal matters suggest that 
the specialist in this field should abstain from testi- 
fying altogether. Yet, this inference seems to follow 
logically from the fundamental differences in the 
respective orientations of law and psychiatry to 
human behavior. I believe that the conviction to not 
testify in any manner whatsoever is quite wide- 
spread among practicing analysts; this, however, 
does not get into print, and perhaps contributes 
heavily to the distorted impression which one might 
gain from publications regarding the role of the 
psychiatrist in judicial proceedings. 
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Overholser’s position, it seems to me, 
disregards completely the historical fact that 
increasing specialization in diverse fields of 
inquiry tends to lead to less, rather than to 
more, “understanding” among workers in 
different fields. Thus, to take as an example 
our present concern with medicine, psy- 
chiatry, and law, it would seem justifiable 
to maintain that there was much harmony 
among these disciplines in ancient times, 
when the roles of doctor, psychiatrist, and 
judge (and priest) were united in a single 
person. The notion that “increased knowl- 
edge leads to better understanding,” even if 
different types of “knowledge” are involved 
(as in the case of psychiatry and law), 
represents a sentimental rather than a scienti- 
fic view of the social function and results 
of “science.” 

The significant differences in the positions 
which psychiatry and the law take vis-a-vis 
the problem of human behavior are brought 
out beautifully by the words of Sir James 
Stephen (written in 1863), who is quoted 
by Overholser, but with whose views the 
latter disagrees. 
affirm any, and if so, what 
The law makes no 
such affirmation. It has nothing whatever to do 
with truth. It is an exclusively practical system 


the law 
morals be true? 


then 
systems of 


Does 


invented and maintained for an actually existing 
state of society.* 

I shall present a fuller discussion of the 
complementary,+ rather than additive, char- 
acter of the legal and psychiatric views of 
human conduct in subsequent sections of 
this essay. 

The report of the Group for the Advance- 
ment of Psychiatry, entitled “Criminal Re- 
sponsibility and Psychiatric Expert Testi- 
mony,” ** is also characterized by an emphasis 
on the concept of “mental disorder” and so- 
called causal connections between disordered 
mental states and criminal acts. In this report 
the suggestion is also made that sentence 
be deferred “in every case in which the ques- 
tion of mental disorder is raised.t 


* Overholser,4? pp. 40-41. 
+ References 7 and 8. 
t References 29, p. 7. 
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A recent editorial in the journal Psychiatry 
adds to the consistency of the foregoing 
point of view regarding criminal respon- 
sibility. Here, too, the notion of “mental 
illness” is emphasized and is regarded as a 
cause of the prohibited act.'® 

Revisions of the criteria of “responsibility” 
(and punishability ) according to these con- 
cepts were considered by committees of 
jurors and psychiatrists in the District of 
Columbia during the fall months of 1954. 
These were reported in articles and editorials 
in the Washington papers. In one of these, 
entitled “Need of New Insanity Laws to be 
Explored,” ** it was stated : 
A number of suggestions already have been made 
for changes in the law or for new facilities. These 
include : 
A diagnostic center where top psychiatrists can 
sort out the mentally ill from the malingerers and 
make a more complete study of the defendants than 
can now be done in brief visits to District Jail. 
A law to enable mental hospitals to hold defendants 
not only until they are considered of sound mind, 
but also until they are considered to be safe at 
large. A law spelling out a definition of insanity. 


Let us examine briefly the alleged sources 
of evidence upon which these views are based. 


In this connection, I want to call special 


attention to the many errors to which one 
is exposed in “applying” theoretical knowl- 
edge to everyday living, and particularly to 
matters of ethical judgment. 

Psychiatric expert testimony and the no- 
tion of “mental illness” are based on the 
concept that psychiatry is the science of 
human feeling, thought, and action. Mathe- 
matics and physics are also sciences ; in fact, 
they are our models of what science is. Yet, 
while there may be agreement among scien- 
tists as to their theoretical (i. e., scientific) 
knowledge, it does not follow that there is 
agreement among them as to what to do 
with it.§ 

It is common knowledge 
scientists may 


that, while 
share the same _ theoretical 


§ We have witnessed a rather dramatic illustra- 
tion of this in connection with the recent “investi- 
gation” of Dr. J. Robert Oppenheimer.®* 
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views regarding their “science,” they may 
differ widely on how they “apply” this knowl- 
edge to their religious and political conduct. 
Thus, scientists, like other citizens, have 
contributed their knowledge, sometimes 
toward furthering the interests of the pre- 
vailing social order and at other times in 
opposition to it. Now, it may be argued that 
this example is far-fetched, that there is a 
great gap between theoretical physics and 
one’s political conduct. That is true. Yet, 
what I want to emphasize is that there is 
always a gap between knowledge which is 
aimed at understanding (science), on the 
one hand, and knowledge aimed at justifying 
or bringing about personal or social change, 
on the other. || 


Let us return to psychiatry and see how 
this applies. Modern psychiatry is said to 
consist of a body of knowledge upon which 
there is more or less general agreement. This 
knowledge consists of, or is derived from, 
the theory and practice of psychoanalysis. 
Few psychoanalysts will argue about such a 
definition of modern psychiatry, provided it 
is kept on the level of a theory, that is, a 
system of thought which aims at explaining 
certain phenomena. As soon as we come 
to the application of these thoughts, even to 
Illus- 


trative of this principle are the divergences 


psychotherapy, disagreement begins. 


of opinion about therapeutic technique even 
among analysts, who otherwise share a large 
body of common theory. Does it not follow, 

|| In connection with these considerations, I want 
to mention Bertrand Russell’s important contribu- 


tions in “Religion and Science’? to many problems 
closely allied to those discussed in this essay. Con- 
sidering the connections between science and ethics, 
Russell wrote: 48 “Questions as to ‘values’—that is 
to say, as to what is good or bad on its own ac- 
count, independently of its effects—lie outside the 
domain of science, as the defenders of religion em- 
phatically assert. I think that in this they are right, 
but I draw the further conclusion, which they do 
not draw, that questions as to ‘values’ lie wholly 
outside the domain of knowledge. That is to say, 
when we assert that this or that has ‘value,’ we are 
giving expression to our own emotions, not to a fact 
which would still be true if our personal feelings 
were different” (p. 242). 


then, that when we propose to apply psy- 
chiatry to social change the relevance of the 
alleged theoretical foundations for change 
rests on extremely shaky ground? Theory 
now becomes a matter of “interpretation,” 
with the result that each term and concept 
acquire a different meaning for different per- 
sons, and even for the same person at differ- 
ent times. 

A survey of the psychoanalytic literature 
will show that the propositions currently put 
forward in the name of psychoanalysis are by 
no means the only ones that have been de- 
rived from this source. A review of the older 
literature discloses the interesting fact that 
neither Freud nor the other founders of this 
science, including Abraham, Ferenczi, and 
Jones, seem to have paid much attention to 
the question of “criminal responsibility.” 

In a paper published in 1906, Freud had 

this to say **: 
The task of the therapeutist is, however, the same 
as the task of the judge; he must discover the 
hidden psychic material. To do this we have in- 
vented various methods of detection, some of which 
lawyers are now going to imitate.§ 


Few psychiatrists or jurists would agree 
with this statement today. Nor is it possible 
to imagine that Freud could have written 
this in 1938. In addition to its being a re- 
flection of certain cultural features of the 
spirit of “freedom” and “truth” which per- 
meated Europe in the decades before the 
First World War, this statement also betrays 
Freud's characteristic scientific orientation in 
his emphasis on the search for “what really 
happened.” Indeed, the title of the paper 
from which this passage is quoted is ‘‘Psycho- 
Analysis and the Ascertaining of Truth in 
Courts of Law.” Thus, for the sake of 
making his point about psychoanalysis, Freud 
chose to stress the similarities between it and 
certain purposes of the law. At the same 
time, however, he did not dwell on the dif- 
ferences between the two, which most of us 
would regard as outweighing the similarities. 

Ferenczi’s writings on this subject were 
aimed, on the whole, on acquainting lawyers 


Freud,?? p. 18. 
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with the discoveries of psychoanalysis, as a 
theory of instinctual (motivational) behav- 
ior.# Neither he nor Freud seemed to have 
seriously entertained the idea that a person 
should not be punished by the law because 
of what psychoanalysis may tell us about him 
—a startling fact in the light of current 
thought on this matter. 


The assertion that Ferenczi did not advo- 
cate any modifications in what we now call 
“criminal responsibility” is borne out by the 
following statement 

A condemned person has no further reason for 
concealing anything of the thoughts and associa- 
tions by means of which the unconscious motives 
for his actions and tendencies may be brought to 
light. Once the treatment has been begun, then the 


so-called “transference,” the emotional bond with 


the person of the analyst, will even render him 
desirous of and pleased with being dealt with in 
this way. The comparative investigation of similar 
offences will then render it possible to fill in the 
gaping lacunae of criminological determinism with 
solid scientific material.* 

Note again, first, the assumption that 
psychoanalytic knowledge is being applied 
after conviction, and not in order to modify 
the sentence, and, second, the emphasis on 
scientific inquiry. The contrast between this 
view and the present emphasis on bringing 
about legal changes, with only perfunctory 
is striking. It is con- 
sistent with this changed attitude that little 
has been added to our knowledge of the 
psychology of antisocial behavior by those 
who advocate legal changes. The advances 
in this area which have been achieved were 
largely through the efforts of workers who 
have not expressed themselves directly on 
the subject of legal modifications for the 
handling of offenders.t 


appeal to “research,” 


Finally, Jones ** has offered us one of the 
most lucid arguments that can be brought 
against the naive approach of advocating legal 
changes on the basis of the notion of “mental 


# References 20 and 21. 
* Reference 21, p. 436. 
412 
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illness.” The passage most relevant to our 
theme is quoted at the beginning of this 
essay. In it, Jones pinpoints the error inher- 
ent in a view which regards some modes of 
conduct as due to “disease” and ascribes 
others to “free will.” = 


WHAT IS “MENTAL DISEASE” ? 


The foregoing considerations lead us logi- 
cally to consider the questions “What is men- 
tal disease?” and “What is mental health?” 

Historical considerations are helpful in this 
connection, for they show that during those 
times when the study of man’s behavior 
fell into the domain of the religions, vari- 
ations in such behavior were described as 
“sinful” or “virtuous” (or bad and good), 
while later, when these phenomena were 
taken over by medicine, they acquired the 
new labels of “sick” and “healthy.” Since 
modern psychiatry originates from medical 
sources (Freud and his teachers, Kraepelin, 
Bleuler, Meyer, etc.), it is not surprising 
that the early pioneers in psychiatry were 
strong proponents of the view that certain 
modes of behavior constitute “illness.” In- 
deed, in their times the acceptance of such 
a view was a legitimate goal and represented 
a genuine advance over the belief that aber- 
rant behavior—unless “due to brain disease” 
—was either sinful or meaningless (i. e., “just 
crazy”). Thus, Freud patterned his thinking 
strongly along the lines of organic pathology 
and built up a system of “psychopathology.” 
Moreover, the wish to have nonpsychiatric 
people look upon aberrant behavior as an 
“illness” was an important matter in Freud’s 
day, as we well know. This attitude has been 


¢ For an excellent discussion of the relationships 
between the concepts of volition and cause, see 
Russell’s “On the Notion of Cause, with Applica- 
tions to the Free Will Problem.” #® It seems to me 
that to undertake the application of psychiatric 
knowledge to social change without a thorough 
understanding of the philosophical issues involved 
in these problems will bring disaster upon us just as 
surely as did the use of x-rays bring disaster upon 
the medical men who first used radiation without 
the proper precautions. 
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carried over to our present era, and even 
today there seems to be a belief among psy- 
chiatrists that by convincing the laity (and 
our medical colleagues) that there is such 
a thing as “mental illness” a great intellectual 
and humanitarian advance will have been 
wrought. 


In contrast to this view, it is my thesis 
that the model of organic medicine (and of 
health and disease) has served its purpose 
for psychiatry and that it has now become 
a hindrance rather than a help to further 
advances in our field. 

There are two somewhat different direc- 
tions from which the validity of the foregoing 
assertion can be substantiated: First, by 
showing how this analogic model has served 
its intended purpose, and, second, by calling 
attention to its important weaknesses, that is, 
by a shift of emphasis from the common to 
the distinguishing features of psychiatry and 
medicine, 

The origin of psychiatry from neurology 
and medicine was one of the reasons for try- 
ing to order behavior according to the con- 
cepts of “normal” 


and ‘‘abnormal.”’ Since 


psychiatry was not “accepted” until recently, 
in the sense of social approval, the emphasis 
on the part of psychiatrists that their work 
was similar to that of medicine can be further 
understood as a legitimate social maneuver 
to improve their position. Clearly, in this 
function the medical model has served psy- 
chiatry well. However, I think if we agree 
that this is one of the bases for the evolution 
then we 
must agree that this notion is simply the out- 


of the notion of ‘‘mental illness,” 


come of the use to which the model of organic 
medicine was put by psychiatry ; and it then 
remains to be shown that there are, in fact, 
significant similarities between the methods 
and conceptual frameworks of medicine and 
psychiatry which would warrant the reten- 
tion of this concept. 


An examination of this latter issue could 
well form the subject of a lengthy treatise. 
However, I wish to be brief, and to those 
who see the matter in a different light my 


thesis may well seem arbitrary.§ IL submit 
that the methods and conceptual framework 
of psychoanalaysis and of modern psychiatry 
are significantly different from the methods 
and concepts of organic medicine. The most 
crucial difference seems to lie in the follow- 
ing: In organic medicine, we have certain 
criteria by which many people of widely 
varying backgrounds and beliefs can agree 
on what constitutes health and disease. This 
follows simply from the fact that the function 
of the body as a machine is given in large 
measure by the way its parts are put together 
and work. Accordingly, anything which in- 
terferes with life (i. e., growth, reproduction, 
etc.) is regarded as “unhealthy”; and, con- 
trarily, the state in which there is no inter- 
ference with the workings of the bodily 
machinery is called “health.” The crux of 
the matter lies in the general agreement that 
so to speak. It is 
relevant to note that under certain cultural 
conditions there may be a disagreement as 
to this definition of health, and then we see 
an attitude toward organic illness at variance 


the “body is for living,” 


with our present point of view.|| The notion 
that the function and “purpose” of the body 
is an invariant factor is well illustrated by 
a quotation from Judge Doe, writtent in 1866, 
and cited by Guttmacher : 


The 
simple an expression that the law need go no 
further. What is a diseased condition of mind is to 


law does not define disease—disease is so 


be settled by science and not by law—disease is 
wholly within the realm of natural law or law of 
nature.°° 


Today, most of us no longer speak of 
“natural law,’ any more than we think in 
terms of “original sin.” We conceive of all 
laws, scientific as well as judiciary, as man- 
made. Where does this leave us with the 


question of “mental disease.” 


§ For a detailed discussion of this subject, see 
my paper presented at the Annual Meeting of the 
American Psychoanalytic Association, Atlantic City, 
N. J., May 7, 1955, entitled “On the Theory of 
Psychoanalytic Treatment,” to be published. 

|| For example, seeking “eternal life” through 
martyrdom in early Christianity. 
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We have seen that organic disease is a 
useful concept because of the wide agreement 
among people concerning the nature of the 
function and purpose of the human body. If 
psychiatry is a science of human behavior, 
obviously we would have to have a compar- 
able level of agreement as to the function and 
“purpose” of human conduct before a rele- 


vant definition of “mental disease’ could be 
reached. We have no such agreement in this 
matter. To the extent to which there is agree- 
ment, we speak of societies, cultures, groups 
of friends, scientific bodies, and so on. 
Accordingly, it seems to me that we are 
forced to cannot define 
“mental health” in the same way as we can 
physical health. Whenever we try to give a 
definition of what mental health is, we simply 


conclude that we 


state our preference for a certain type of 
cultural, social, and ethical order ; and, on the 
contrary, we designate deviations from such 
an explicitly stated, or more often hidden, 
model as “mental disease.” As scientists, 
we have no choice but to accept the limita- 
tions, as well as the accomplishments, of what 
science can do. 

Is there a more positive contribution that 
psychoanalysis can make to the problem of 
“health” and “normality”? In regard to this 
question, I find myself in agreement with a 
point of view expressed by Eissler,'* who has 
recently suggested a definition of what may 
be called mental health according to the ego’s 
response to, and ability to cooperate with, the 
unmodified technique of psychoanalysis. This 
has all the earmarks of a clear and useful 
definition. At the same time, however, by 
this definition the concept of mental health is 
taken out of the “practical” context of actual 
cultural conditions and legal conventions. 


WHAT IS “RESPONSIBILITY” ? 

The word “responsible” is used in every- 
day language in at least two distinctly dif- 
ferent ways. One of these relates to our 
notions of cause and effect. For example, 
we say that “the avalanche at X was respon- 
sible for the death of three skiers.” This 


simply means that we draw a causal connec- 


304 


ARCHIVES 


OF NEUROLOGY AND PSYCHIATRY 
tion between the avalanche and the death of 
the skiers. It is a statement of what hap- 
pened. It does not contain any (direct) eval- 
uation of the ethical quality (good or bad) 
of the event or any suggestion about what 
should be done. In contrast to this, the sec- 


ond meaning, in which the word “responsi- 


ble’”’ is used—while it leans, so to speak, on 


the causal notion—relates not so much to 
what happened but, rather, to what should be 
done. Accordingly, here 
“punish- 


“responsible” 
means “changeable,” “treatable,” 
able.” When used in this way, “responsible” 
usually means “bad” and carries with it the 
command to change—essentially to undo 
the event so described. For example, in the 
case of the avalanche, the implicit command 
is to survey the conditions of snow and cli- 
mate so as to prevent such occurrences in 
the future. Or, if we speak, as we do in 
medicine, of pipe smoking being responsible 
for a higher incidence of cancer of the tongue, 
we imply a command to avoid pipe smoking. 
This concept is fundamental to the notion of 
“treatment” in medicine and surgery. Finally, 
when our frame of reference is that of the 
law, and we say that “X is responsible for 
killing Y,” our emphasis is on what should 
be done with X, rather than on what hap- 
pened between X and Y. Accordingly, when- 
ever legal considerations are at hand, the 
notion of responsibility is closely linked with 
that of punishability. In what follows, we 
shall consider the concept of “responsibility” 
in this light. 

In everyday life there are two basic cir- 
cumstances. under which persons are not held 
“responsible” for their actions: (1) in the 
case of so-called “accidents,” and (2) when 
the offender is a child. | shall not dwell on 
the question of free will directly in this con- 
nection, however important that question 
may be to our considerations. Instead, I shall 
try briefly to show the reasons for our usual 
judgments in these matters. 


I think the chief reason why accidental 
damage to others is not punishable is because 
of the overwhelming role which identification 
with the offender plays in the current social 
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evaluation of this situation. As an example: 
A child plays on a street, runs after a ball, 
dashes in front of a car, and is struck down 
and killed by it. Since we can all imagine 
ourselves in the position of the driver, we 
feel that he should not be punished. It was, 
after all, as we say, “an accident.” In this 
view of the matter, we focus on the intention 
of the driver, which did not include killing 
the child. We do not focus attention on the 
child or the parents as far as punishability is 
concerned. (The psychology of insurance 
compensation as a matter separate from “re- 
sponsibility” enters here, but | shall not con- 
cern myself with this aspect of the problem. ) 

Another example: A soldier kills another 
man, designated as an “enemy.” He, too, is 
not responsible. Here, again, in addition to 
other factors, the average observer’s identifi- 
Most 


people can imagine themselves in this posi- 


cation with the soldier is important. 


tion and would not want to be punished for 
it. 

A third example: A man kidnaps a child 
for ransom and later kills the child. In this 
case the offender is held “responsible” and is 
usually executed. The identification with the 
murderer here, too, plays an important part, 
but in this case by its reversal into the oppo- 
site. Here, the attitude of the public could 
be phrased thus: “I could not possibly com- 
. the offender 
must be something less than human . . 


mit such a terrible crime 
. it is 
society’s duty to eliminate him from our 
midst.” The 
based largely 


evaluation of this situation is 
on a complete repudiation of 
identification with the offender, which was 
shown to be so important in the previous 
instances. Moreover, the repudiation of the 
sponsibility” and “punishability,” by demand- 
ing the actual, physical elimination of the 
offender ; this makes the continued effort of 
dis-identification with him unnecessary. 


identification plays into the concept of 


I trust it will be clear that I am not advo- 
cating either the punishment of the driver 


{ For a discussion of various types of identifica- 
tion and related problems, see the recent contribu- 
tions of Greenson (References 27 and 28), Jacob- 
son,?? and Reich.** 


who kills by accident or the acquittal of the 
kidnaper, nor am I signifying my complete 
satisfaction with our present orientation re- 
garding these matters. I am simply trying 
to call attention to psychological factors 
which seem important in determining our 
“common-sense” attitude toward accident, 
crime, and responsibility. An examination 
of such factors shows that our decisions con- 
cerning these situations have no relationship 
to the damage and suffering inflicted on vari- 
ous persons, but are dependent upon the 
degree and nature of our identification (or 
its repudiation ) with the offender. This con- 
clusion is, of course, by no means novel and 
is seen most clearly in connection with politi- 
cal actions: Whether a given act is con- 
sidered heroic and virtuous or treasonable 
and criminal depends on a judgment of val- 
ues by the observer. The complete at-oneness 
of the observer with the actor in the case 
of the heroic deed, and his complete dis-iden- 
tification with him in the latter instance, are 
so obvious that it may escape one’s notice 
that the entire judgment of the event, in such 
cases, rests on these processes. 


Let us now consider the fact that children 
(legal “‘minors”) are not considered (fully ) 
“responsbile” for their actions. This notion 
derives, without much doubt, from the ap- 
preciation that there is some connection be- 
tween the process of maturation—of becom- 
ing a fully developed human being—and such 
concepts as self-control, mastery over one’s 
impulses, knowing right from wrong, and 
responsibility. Such is indeed the case, and, 
in accordance with this notion, the concept 
of responsibility is linked with such a hypo- 
thetical adult, possessing “knowledge,” “char- 
acter,” “ego-strength,” etc. Such a man is 
then said to have certain “rights” and “re- 
sponsibilities.” # Children and psychotics are 


# The word “right” here refers to the degree of 
freedom which the ego has vis-a-vis society, and the 
concept of “freedom” can be given meaning only in 
the context of “lack of restrictions.” On the con- 
trary, the term “responsibility” denotes that degree 
of “unfreedom” (constraint) which the ego experi- 
ences vis-a-vis the superego. is 
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conceived of as having neither, or in any 
case are deprived of both. 

In this complex question, I propose to 
focus on one particular issue, namely, on the 
notion that only persons endowed with rela- 
tively mature and intact egos can be con- 
sidered responsible; and its corollary, that 
a demonstration or alleged absence of such 
ego functions is synonymous with “no re- 
sponsibility.” '* I think this complementary 
relationship between ego development and 
responsibility accounts for much of our prac- 
tical difficulty in applying psychiatric knowl- 
edge to legal change. For does it not follow 
that by a literal application of these concepts, 
we would place an additional legal burden 
on the shoulders of those most highly de- 
veloped? Such individually specific liability 
to punishment would be a corollary to the 
relatively more highly developed egos and 
superegos which such persons possess, since, 
by definition, their very state of development 
would constitute the criteria for punishability, 
And, contrariwise, we would put a premium 
on the socially undesirable behavior of those 
who are (perhaps as yet) less highly de- 
veloped.* 

Let me illustrate what I mean. The con- 
cept of ego development is a relative one. It 
must be measured against something else, 
some other ego. Thus the child has an ego 
which, in many ways, is less developed than 
is the ego of his father or mother. However, 
an intelligent, well-educated teen-age child 
may well have a more highly developed ego 
than an illiterate “hillbilly.” Yet the former 
cannot vote and cannot be sent to jail if he 
commits a crime. The latter is considered, 
for legal purposes, more “adult.” It is clear 
that an enforcement of the psychiatric con- 
cepts currently proposed by many goes coun- 


* This latter consideration has some important 
roots in Jewish-Christian morality, as is shown, 
for example, by Christ’s words on the cross, urging 
that those responsible for his crucifixion be forgiven 
for they did not know what they were doing. We 
touch here also on the larger problem of the con- 
nection between “knowledge” and “sin” (“guilt”), 
with which we cannot deal here in greater detail. 
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ter to some of our social and legal concepts 
of “equality” and “democracy.” Instead of 
an impersonal set of “rights’’ and “responsi- 
bilities” which all men share, irrespective of 
creed, color, or education, a law embodying 
greater responsibility for those who are more 
highly developed (psychologically) would 
discriminate between persons as to punish- 
ability according to such a_ psychological 
criterion. Do the proponents of such changes 
also envision greater rewards for this elite 
class? + Further, who would determine the 
criteria according to which the so-called “ego 
impairment,” or its absence, is ascertained ? 

Finally, it is important to note that from 
the point of view of scientific determinism ¢ 
—a philosophy to which psychoanalysis, as 
well as the social sciences, cannot help but 
adhere—the notion of “responsibility” is 
without any meaning whatsoever. Science 
aims at explaining how certain phenomena 
take place. It leaves no room for the possi- 
bilities of “choice” and “free will” and, con- 
sequently, in this frame of reference, the 
notion of responsibility does not arise. It is 
interesting to note, in this connection, that 
the deterministic philosophy regarding hu- 
man conduct is always put forward as a plea 
for demonstrating that persons are not re- 
sponsible for their offenses. A consistent 
application of such a philosophy to social 
life would also necessitate the assumption that 
people are not responsible for their so-called 
good, or socially useful, deeds either, and 
accordingly should not be rewarded for them. 
Such thoughts lead to rather bizarre conclu- 
sions when compared with our present cus- 


+ This would be a logical corollary of greater 
“responsibility.” 

tIt is a great error to think that the physical 
concept of “indeterminism” has undermined, and in 
some ways invalidated, the notion of determinism in 
the sense used in this paper, and in macroscopic 
physics in general. The so-called “principles of in- 
determinacy” relates to a thoroughgoing conceptual 
restructuring of the physical world in such a way 
that the specific identity of objects becomes unascer- 
tainable and meaningless; only under these con- 
ditions does the concept of indeterminancy become 
relevant. - 
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PSYCHIATRY AND THE LAW 


toms. However, this line of inquiry promises 
interesting, and possibly important, implica- 
tions for our understanding of group psychol- 
ogy. Perhaps a more deterministic philoso- 
phy of human conduct would bring about life 
without many of the complexities of rewards 
and punishment as we now know it. How- 
ever, what man’s experiences would be under 
such circumstances is something almost be- 
yond our imagination.§ 


SOME ACTUAL RELATIONS BETWEEN 
PSYCHIATRY AND THE LAW 


I now propose to examine the following 
two questions: 1. What is the function of the 
psychiatrist in the actual, current administra- 
tion of the criminal law? 2. What is the 
psychological function of the law? These are 
two ambitious questions, but I will be satis- 
fied for the present if I only indicate some 
tentative and partial answers to them. 

In regard to the first question, I will dif- 
ferentiate between two aspects regarding the 
role of the psychiatrist in criminal cases: 
first, his official, consciously avowed func- 
tion in the situation, and, second, his offi- 
cially but psychologically 
Officially, the psychiatrist is 
supposed to be an “expert witness.”’ This 
comes close to meaning that he is a scientist 
who in his role as an expert is supposed to 
enlighten the court. That is to say, he is a 
“teacher.” 


unrecognized, 
“truer” role. 


Yet the very structure of the 
situation does not permit him really to func- 
tion in this role, since the court is not a 
“student” whose wish is to learn psychiatry.|| 
The court is supposed to act on a certain 
matter before it, and all information 
which it receives is viewed in this light. In 


the 


other words, the court is not a theoretician 

§ Cf. Samuel Butler’s “Erewhon” !! for an ethi- 
cal orientation to illness and crime which is just the 
opposite of our own. However, it seems to me that 
the bizarre “culture” portrayed in this fantasy is 
actually much closer to accustomed modes of think- 
ing—since it is essentially nothing but its opposite— 
than would an ethical system based on a determin- 
istic philosophy of behavior. 


(as Freud regarded it in the passage quoted 
earlier) who is interested in “truth.” This 
is not to assert its opposite, which is some- 
times cynically maintained, namely, that the 
court is not interested in the truth. I would, 
rather, suggest that the structure of the situ- 
ation in a court of law is such that the 
determination of the precise nature of events, 
in the sense of the scientist’s intent on finding 
out how things happen, simply does not ap- 
ply. This is rightly so, since how something 
has happened does not always tell us un- 
equivocally how to proceed from there on, 
and this is exactly what the court must do. 
It follows, therefore, that anything a psychia- 
trist says in a court of law will be held either 
for or against the defendant. There is no 
place for neutrality there. To maintain that 
the psychiatrist should function as a “friend 
of the court” (Zilboorg **) seems to me a 
verbal nicety. This is advocated on the basis 
that the prosecution is assumed to favor guilt 
and conviction; the defense, innocence and 
acquittal, whereas the court itself is assumed 
to represent the interests of truth and jus- 
tice. This formulation does not take a serious 
enough view of the actual, practical situation. 
While it is true that prosecution and defense 
usually function according to the foregoing 
motives, I maintain that it is an impractical 
ideal to believe that the court (particularly 
in the case of jury trials) can be an effective 
advocate of “truth and justice.” The pursuit 
of truth is a complicated matter and is not 
facilitated by the pressure of having to make 
important, emotionally charged decisions 
within a reasonably short time. It cannot be 
maintained, therefore, that the psychiatrist 

|| Glover,25 p. 109. “The law, in short, is not 
primarily interested in psychopathology; it rarely 
goes further than to characterize certain end prod- 
ucts of psychic tension (behaviour) as socially un- 
desirable or reprehensible, and to charge and sen- 
tence the offender accordingly. Even when, as in 
the case of the McNaghten Rules, the law estab- 
lished the relative immunity from punishment of 
offenders suffering from some forms of mental dis- 
order, its concern is less with the actual state of 


mind of the individual than with the lack of social 
responsibility ensuing there from.” 
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can help the court to arrive at the “truth” 
of the situation. 

What is left is “justice,” which I believe 
should be considered a matter of social con- 
vention.# The psychiatrist in his role as a 
scientist has nothing to contribute to this, 
except to emphasize that justice is man-made 
and never derived from any “higher author- 
ity.” Science does not tell us what is just 
or unjust—it only tells us that we can never 
be sure of either. If the psychiatrist does 
testify in a court of law, whatever his role 
might be called, he testifies as a citizen who 
has every right to be interested in the law. 


Lest my position be misinterpreted as a ni- 
hilistic one, I want to add that, while for 
the reasons stated | do not believe that psy- 
chiatric theory as such has any relevance in 
a courtroom, I do think that insofar as 
changes in criminal law may be desirable, 
psychiatric considerations may be validly 

{ The notion of a “scientifically” impartial and 
just court of law seems to me in large measure a 
sentimental belief in an unconscious wish, not 
radically different from that of a “heavenly court,” 
where “divine justice” reigns. If science is to make 
any contributions to this aspect of human life, it 
will have to do so, in my opinion, first by making 
an explicit and candid analysis of the psychological 
and social structure of the law.*® Consider, in this 
connection, Auger’s * classification of man’s search 
for “understanding” into three categories according 
to the three basic questions of “Who?” “Why?” 
and How?” In a brilliant analysis, Auger sketches 
the evolution of “understanding” through these 
three stages; that is, from anthropomorphic cos- 
mology, through a “natural law” that is akin to 
human “will,” to the present era of natural science, 
which aims only at “order.” If we apply these 
notions to psychiatry and the law, it becomes im- 
mediately apparent that the latter (particularly 
criminal law) is interested in the question of “Who 

. (did such and such)?” Psychiatry and psycho- 
analysis, insofar as they deal with “motives” and 
“drives,” are oriented to the second question, as if 
they were to ask “Why .. . (did X do such and 
such)?” Modern physics (and, hopefully, the psy- 
chology of object relationships, rather than drives) 
focuses on the question of “How . . 
events relate to each other) ?” 


. (do certain 


# Aristotle believed that slaves were inferior 
beings who were justly subdued and deprived of 
their liberty (cited by Einstein !7). 
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employed on the level of legislation to be 
drafted. To be valuable on this level, how- 
ever, | think much more need be done than 
to show how present judicial methods are 
ineffective in achieving their alleged aims. 
While that may be true, it must be remem- 
bered that not all innovations are improve- 
ments.*® To mention but a single relevant 
example, we might contemplate whether the 
sexual enlightenment of children, so much 
wished for in the early days of psychoanaly- 
sis, has made the ego development of children 
any “better” than it was in the past. 

Let us turn to the problem of the psycho- 
logical function of the law. Several such 
functions have been described and empha- 
sized by previous authors.* There is general 
agreement that the law, as a social phe- 
nomenon, represents an equivalent of the 
individual conscience, or superego. The 
three chief aims of the law—punishment, re- 
taliation, and correction—are subsumed un- 
der this concept. 

Such an interpretation of the psychology of 
the law is, in my opinion, valid but too nar- 
row. It does not take into account many 
other psychological functions of the legal 
framework of rules of conduct; it may also 
err by ascribing the so-called irrational as- 
pects of the law predominantly to man’s sa- 
distic impulses and to its derivatives, the 
primitive, punitive superego.7 


* References 3, 58, 60, and 62. 

+ The idea that crime is due to “hatred” is an 
extremely popular and convenient oversimplifica- 
tion. To substitute for this the psychoanalytic 
notion of “aggression” actually does not take us 
very far beyond the ancient moral view of this 
matter which attributed crime to man’s “evil 
nature.” Cohen’s “Human Behaviour in the Con- 
centration Camp” !* is an important document in 
this connection, for he shows clearly that the notion 
of aggression cannot be used as the chief explana- 
tion for the action of the German people in that 
situation. “It was not hate, but the moral current 
in Nazi Germany that made the extermination of 
the ‘inferior’ races possible’ (p. 241). “Moral 
current” here refers not to ethics in the narrow 
sense but to the sociology and psychology of a 
national group. 
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I wish to call attention to some other 
psychological functions of the law, which in 
individual psychology are more closely anal- 
ogous to ego functions than to the functions 
of the superego. I have in mind all those 
functions of the law which provide a rela- 
tively fixed, stable framework of rules by 
which man has to conduct himself. Tradi- 
tionally, these have been looked upon as 
“restrictions,” much as the parental attitude 
to the child was regarded as various ways 
of thwarting the child’s instinctual needs. 
While I do not want to imply that this point 
of view is “wrong,” I do not want to stress 
that it represents, so to speak, only half of 
the story. 

In other words, while certain parental 
attitudes may be regarded as instinctual dep- 
rivations, they also have elements of “struc- 
turing” an otherwise chaotic world. All this 
is well known. However, it is often thought 
that there is some hypothetical ideal toward 
which one should strive that would include 
a minimum of instinctual deprivation and a 
maximum of “security in order.” I believe 
this is based on a fundamental misunder- 
standing which attaches a positive evaluation 
to instinctual satisfaction and a negative one 
to the “restrictive” connotation of “order.” 
Actually, the two notions refer to one and the 
same process. 


It is our belief today that the child needs 
a well-ordered environment, in the sense of 
fairly rigid and consistent rules regarding 
what he can and cannot do. The emphasis 
here is decidedly on rigidity and consistency. 
Why is this “good”? It is good because it 
simplifies matters, and a relatively immature 
ego can thus acquire techniques of adapting 
to various situations in small doses. As in 
learning, it is a matter of tackling only as 
much as one can handle at the time. 

Our concept of a “good and just” law is 
analogous in many ways. We do not con- 
sider the law to be just if it does not apply 
equally to everyone (i. e., to all the children), 
or if it applies in different ways under dif- 
ferent circumstances (i. e., depending upon 


In all 
these ways, we expect and need the law to 
be rigid and inflexible. 


how the parent feels at the time). 


It is interesting to compare this with our 
concept of the nature of science.t Without 
entering into the full complexities of this 
matter, | want only to emphasize that the 
psychological function of science is comple- 
mentary to that of law: While the law is 
supposed to be rigidly fixed and unchanging, 
at least over appreciable periods of time, 
science is expected to be ever tentative. I be- 
lieve that it is in this specific psychological 
function that the most important difference 
between science and law (and religion) rests. 
In other words, it is not the content of the 
explanations—where the difference has for 
so long been sought—which enables us to 
distinguish science from religion (or science 
from paranoia) but the way in which man 
relates himself to these ‘‘symbols.” 

The psychological need for science and 
for laws of all sorts was described with great 
lucidity by Susanne Langer in connection 
with her studies of the nature of symboliza- 
tion. She wrote as follows: 

The story of man’s martyrdom is a sequel to the 
story of his intelligence, his power of symbolical 
envisagement. For good or evil, man has this power 
of envisagement, which puts on him a burden that 
purely alert, realistic creatures do not bear—the 
burden of understanding. He lives not only in a 
place, but in space; not only at a time, but in 
History. So he must conceive a world and a law 
of the world, a pattern of life, and a way of meet- 
ing death. All these things he knows, and he has to 
make some adaptation to their reality. Now, he 
can adapt himself somehow to anything his imagina- 
tion can cope with; but he cannot deal with Chaos.§ 


Closely related to the notion that the func- 
tion of the law is to bring order into the 
realm of human conduct is its role of protect- 
ing people from a feeling of (unconscious, 
unexplained) guilt. I shall assume for the 
present that this feeling arises in everyone 
and that various meaures are taken by man 


t References 39, 48, and 59. 
§ Reference 37, p. 233. 
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to avoid it.|| How does the law fulfill such 


a function? Perhaps, with a slight over- 
simplification, one may paraphrase the an- 
swer as follows: “I am a God-fearing and 
law-abiding citizen . . . therefore I need feel 
no guilt. /f I was guilty, I would be prose- 
cuted and punished.” This aspect of the law 
(secular as well as religious) brings to the 
fore its nonrestrictive, ego-defensive func- 
tions. 

One direct application of the foregoing 
concepts to medicolegal operations may now 
be mentioned. When the psychiatrist is 
called into court to testify whether a man is 
“insane” or not, I believe what he is really 
asked to do is something like this: The court 
has a set of rules by which it orders its be- 
havior. It (i. e., the jury, judge, etc.) does 
not feel guilt if it convicts a man according 
to its set rules. However, once it is told that 
it must not punish a man who is “insane,” 
it must have assurance that the man is “sane.” 
Accordingly, the “responsibility” (and the 
need to dispose of the possible feelings of 
guilt) is shifted to the psychiatrist. Thus, 
in effect, the psychiatrist is asked by the 
court to give it assurance that it can pro- 
ceed with punishment without feeling guilt.{ 
I think it may be no exaggeration to assert 
that in many cases this may be the only real 
function of the psychiatrist in the legal hand- 
ling of a criminal case. Perhaps this ex- 
plains why the psychiatrist is pushed toward 
the role of almost always pleading for the 
defense. Such considerations may be helpful 
also in showing how the powerful urge to 
avoid feeling guilty may drive man to erect 
complex social organizations in which these 


|| The possible sources of this feeling need not 
concern us in this essay. That feelings and ideas 
of “sin,” “guilt,” and “worthlessness” are ubiquitous, 
if indeed not universal, requires no documentation 
(consider, for example, the notions of “original 
sin,” the “burden of understanding,” and the in- 
timate connections between object loss, mourning, 
and guilt). Accordingly, irrespective of the possibly 
diverse sources and “meanings” of guilt-feelings, 
I wish to propose that one of the important func- 
tions of the “law” (secular, as well as religious) is 
to provide a social framework in which people need 
not feel guilty (Kafka °*), 
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motives and feelings are hidden and dis- 
charged in a disguised and diluted form. 
The foregoing analysis of the role of the 
psychiatrist in criminal law may account in 
large part for the logical absurdities to which 
lawyers and medical men are driven by these 
unconscious forces.# 

Acceptance of the foregoing considerations 
leads to some unavoidable inferences. First, 
we would have to conclude that the sugges- 
tion to make the law more “humane” by 
making it more “flexible’—for example, by 
various assessments of ego development— 
would constitute not simply a_ practical 
revision of the law in the light of so- 
called scientific facts, but would amount to 
a fundamental change in concepts. In other 
words, insofar as the human need for “exter- 
nally” ordered conduct persists, altering the 
law so that it becomes more flexible is tanta- 
mount to removing such principles from the 
confines of what constitutes “law.” If we 
agree on the complementarity of the psycho- 
logical functions of the law and of science, 
then we cannot have a “scientific law,” in 

{ The legal orientation toward the sentencing 
of persons who are physically ill or aged, even if 
their “guilt” and “responsibility” are assumed to 
be proved, shows clearly how strongly the court 
is governed by its desire to avoid feelings of guilt. 
For an illustration of this thesis, consider the fol- 


lowing material taken from a recent issue of 
Time 
“Died. Israel Amter, 73, one of the founders (in 


1919) of the Communist Party in the U. S.; of 
Parkinson’s disease ; in Manhattan. A pianist and 
composer by profession, Amter was a tireless 
leader of demonstrations of the unemployed, 
frequently his party’s candidate (unsuccessful) 
for U. S. senator, governor, and mayor of New 
York. He was included in the 1951 indictment 
(for conspiring to overthrow the government by 
force) which sent 15 top Communists to jail, but 
was not brought to trial because of ill health.” 
(Italics mine) 
It is important to note, in this connection, that a 
diametrically opposite type of social action takes 
place once those in power feel free of guilt toward 
the “offenders.” Thus, Cohen described how it was 
possible that the Nazis in charge of concentration 
camps killed precisely those people toward whom 
a civilized court shows the most 
children, old people, and the sick. 


guilt, namely, 
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which each case is judged on its own “mer- 
its’; in actual practice, this is impossible, 
and simply leads to a perversion of both law 
and science.* 

These thoughts lead to still another infer- 
ence, this one relating to the changing types 
of “morality” as man matures. As we know 
from individual psychology, most reasonably 
well-developed persons do not need external 
restrictions to enforce their law-abiding be- 
havior. The more highly developed man is, 
the more “ordered” his conceptual universe 
becomes and the less dependent he becomes 
on external rules (law, religion, myth, super- 
stition, etc.) to provide the necessary orienta- 
tions for daily living. Perhaps one may con- 

# The psychologically impossible situation into 
which the psychiatrist enters when he compounds 
his role of scientific expert with that of a so-called 
“responsible citizen” is brought out well in David- 
son’s words 

“The mechanism of the impulse to murder (in 

juvenile murderers) has been analyzed by Brom- 

berg and by Alexander and Healy. The psycho- 
dynamic explanations are interesting and well 
expounded in the psychiatric literature. How- 
ever, these explanations are of little practical 
value to the court which has the “responsibility” 

for ‘disposing of’ these young offenders. From a 

practical viewpoint, the significant factor is that 

juvenile murderers, whether psychopaths, de- 
fectives, or prepsychotics, are serious threats to 
the community because the dynamic mechanism 
which led to one murder is not likely to be 
changed by treatment or imprisonment. Making 
a recommendation to the court, thus imposes on 
the psychiatrist a peculiar responsibility, one 
which highlights the tragic dilemma of the im- 
mediate interests of his patient compared with 
the interest of society as a whole. No psychiatrist 
wants to be responsible for a death sentence or 
for a sentence of life imprisonment, particularly 
when the defendant is a sick child. Yet he cannot, 
in clear conscience be the instrument for allow- 
ing such a dangerous child to be returned to the 
community” (pp. 157-158). 


Note the repeated emphasis on responsibility and 
the underlying, almost explicit, motive of not want- 
ing to be guilty which governs the psychiatrist in 
this dilemma. 


this connection Szilard’s 5° excellent 
satire on how the use of our knowledge of motiva- 
tional psychology may lead to the disenfranchise- 
ment of people. 


*See in 


sider, along this line, science as a “higher 
form” of morality (in the sense of its being 
a more complex development) than either 
religion or secular law. And, indeed, we 
know from everyday life that scientists of- 
tener place themselves “above the law” of the 
land than do other people. However, these 
are considerations which lead beyond our 
present topic and are best left for further 
contemplation. 


SUMMARY AND CONCLUSIONS 


There is a widespread interest today in 
applying scientific knowledge to problems of 
everyday life. In the physical sciences this 
tendency gave rise to our present technology. 
The influence of the psychological sciences 
on society as a whole has been less impres- 
sive. This corresponds, in a general way, to 
the fact that we know much less about the 
laws governing human relationships than 
At the 
same time, the impact of psychoanalysis on 


about the laws of inanimate nature. 


Western civilization must not be underesti- 
mated. It has influenced, and changed, the 
education of children, literature, the world 
of entertainment, and the pattern of adver- 
tising, to mention but a few examples. The 
influence of psychoanalysis on the adminis- 
tration of the law has been, so far, relatively 
slight. Some psychiatrists and psychoana- 
lysts believe that the science of human behav- 
ior could be applied to legal matters—par- 
ticularly to the handling of criminals—in 
such a make these 
more rational, 
Others, notably George 


Utopia of horror, 


40 


way as to 
humane, 


procedures 
and 
Orwell, in 


more 
“just.” 
his f 


more 
famous “Nineteen 
point out how scientific 
knowledge about human feelings and behav- 
ior might also lead to results which seem 
undesirable and dehumanized to most of us. 


Eighty-Four, 


Indeed, we have no reason to expect other- 
wise. The physical scientists have had to 
meet this problem long before it has become 
much of an issue for the psychologist and 
psychiatrist.® It is hardly necessary to belabor 
this point further, living as we now do in an 
era of anxiety about whether nuclear energy 
will be used for peace or for war. 
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The purpose of this essay is to examine 
the relationship between psychiatry and the 
law. Its point of departure is the thesis that 
the application of scientific knowledge about 
human feelings, motivation, and behavior is 
not necessarily “beneficial” for the individual 
or for mankind. A survey of the psychiatric 
literature on this subject shows that current 
opinion leans heavily toward viewing the 
influence of psychiatry on criminal law as 
something inherently desirable. According 
to this view, psychiatric knowledge is bound 
to humanize and to “improve” the legal 
handling of offenders. Whether this is so or 
not is not easily ascertained. In any case, 
I have attempted to show that the basis on 
which judicial changes are advocated by 
many psychiatrists rests on concepts which 
are either ill-defined or borrowed from other 
areas of thought (e. g., medicine) and can- 
not be applied directly to the social problem 
of antisocial actions. The two most important 
concepts which we encounter in this connec- 
tion are “mental disease” and “responsibil- 
ity.” A critical examination of these con- 
cepts is a prerequisite for a clarification of 
the relationship between psychiatry and law. 

The notion of “mental disease” is pat- 
terned after the concept of “physical disease” 
and is borrowed from medicine. This is not 
surprising in view of the fact that modern 
psychiatry and psychoanalysis have origi- 
nated from medicine. Yet the source of origin 
is not the sole determinant of the nature of 
a body of thought which, like a living organ- 
ism, grows and in its process of development 
may become significantly different from its 
parent. Indeed, so it has happened with 
psychiatry. For we find that we cannot 
define, or give meaning to, the notions of 
“mental health and disease” in the same way 
as we can define physical health and sickness. 
It is suggested that whenever we propose a 
definition of mental health, we simply state 
our preference for a certain type of cultural, 
social, and ethical order. And, conversely, 
we designate deviations from such an explic- 
itly stated, or more often hidden, model as 
“mental disease.” 


312 


Examination of the problem of “responsi- 
bility” leads to the conclusion that we must 
distinguish sharply between this term denot- 
ing a question regarding “what happened ?” 
(causal connection) and another question 
regarding “what should be done?” In the 
first instance, the questioner aims at under- 
standing a sequence of events; in the second, 
his aim is to change, to modify, to act. Or, 
from still another point of view, the first 
question is oriented to the past, whereas the 
second is oriented to the future. 

The foregoing two orientations and ques- 
tions complement each other. We are familiar 
with this complementarity from a number of 
sources. In physics we speak of “pure sci- 
ence” and “technology”; they reflect respec- 
tive primary orientations toward explanation 
(understanding) and action. In_ psycho- 
analysis, we encounter the same phenomenon 
in the complementarity of theory and treat- 
ment. These considerations have particular 
relevance to the problem of the relationship 
between psychiatry and law. For psychiatry, 
as a science, is focused on understanding. 
The law, on the other hand, is a social insti- 
tution so constituted that it must focus on 
action. It is analogous to technology rather 
than to theoretical science. 

The term “responsibility” used in a legal 
context is therefore very close to meaning 
“punishability.”. When destructive events 
occur in which people play a role, there is a 
search for the “responsible party.” There are 
two basic conditions when, in spite of dam- 
aging events, no one is held to be “responsi- 
ble”: in the case of so-called accidents and 
when the offender is a child. These judg- 
ments characterize our present orientation to 
such events. As we know, in bygone times 
and in other cultures, persons have been held 
“responsible” and punished both for what we 
now call accidents and when the offender 
was a child. Accordingly, we are justified in 
asking why it is that in our present society 
we judge these events as we do. A discus- 
sion of this subject is presented, and it is 
suggested that our present judgments re- 
garding these matters are based primarily 
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on an (unconscious) identification with the 
offender. This leads to two basic outcomes. 
1. In situations in which the observer's iden- 
tification with the offender is unblocked and 
acknowledged (although this acknowledg- 
ment, too, may be, and usually is, uncon- 
scious), the judgment reached is that the 
offender is not responsible and should there- 
fore not be punished. Examples of such situ- 
ations may be seen in the case of automobile 
accidents or when a person commits destruc- 
tive acts under socially acknowledged pres- 
sure of authority (e. g., warfare). Similarly, 
children are not regarded as autonomous 
persons, do not have the “rights” of adults, 
and are not held responsible for crimes. 
2. The alternative outcome of the process of 
identification with the offender is that of 
complete, often aggressive repudiation (on 
an unconscious level) of the identification. 
examples of this phenomenon are seen in the 
so-called crimes of violence, particularly 
against children (e. g., kidnapping or killing 
a child), and in cases of sexual offenses. In 
these situations the offender is judged to be 
“responsible” and meting out serious punish- 
ment is felt to be “just.” 

Introduction of the psychiatric notion of 
“mental disease” as a basis for relative lack 
of “responsibility” presents us with an inter- 
esting and important conceptual and_philo- 
sophical problem. This is due to the fact that 
an examination of the principles underlying 
the foregoing connection between ‘mental 
disease” and “responsibility” leads to the 
conclusion that in actual legal practice in- 
creased psychological maturity would be pe- 
nalized by greater “punishability” ; and, con- 
versely, offenders judged mentally ill would 
be afforded protection from punishment 
without, however, loss of their customary 
civil rights. If this line of thought is pushed 
further, it leads easily to a point of view 
according to which the “psychologically ma- 
ture” would be an elite class and those less 
developed would be relatively disenfran- 
chised. These and some other implications of 
the application of psychoanalytic concepts to 
the law are discussed. It is evident that a 
thoughtful deliberation of such issues would 


serve as a necessary safeguard against unto- 
ward results which might follow from a hasty 
and overly enthusiastic application of psycho- 
analytic principles to legal matters, however 
passionately these may be advocated in the 
name of humanism. 

In conclusion, some actual interrelations in 
the everyday functioning of psychiatry and 
of the law are considered. It is suggested 
that probably the chief unconscious function 
of the psychiatrist in a court of law consists 
in taking unto himself a large measure of the 
guilt which the court (judge, jury, prosecu- 
tion) would feel in sentencing (1. e., damag- 
ing) a man. Once there develops a wide- 
spread recognition that persons who are 
“mentally ill” should not be punished, it be- 
comes necessary for the court to be assured— 
whenever there is doubt on this score—that 
it is “playing the game” according to the 
rules. It is for this purpose that the services 
of the psychiatrist are enlisted. Accordingly, 
the psychiatrist is asked to render an opinion 
as to whether the defendant is sane or not— 
a judgment which, in fact, has no meaning 
other than whether he may be punished with 
a clear conscience. It would seem that when 
psychiatrists testify—irrespective of the na- 
ture of their testimony—they, in fact, partici- 
pate in this complex unconscious “game” of 
dissipating and projecting feelings of guilt 
unto others. 

These considerations also raise the ques- 
tion of the psychological functions of the law 
for the human psyche. No detailed study of 
this important problem is attempted in this 
essay. According to the traditional psycho- 
analytic view, the law is considered to be a 
social analogue of the individual superego, 
and is often viewed specifically as a form of 
counteraggression pitted against the crimi- 
nal’s aggression. This view is misleading 
because it places exclusive emphasis on what 
is probably but one 


however significant— 
facet of this problem. It is suggested that 
another important function of the law lies 
in furnishing a social structure by which 
man can order his relationships with others 
in such a way that he need not experience an 
unremitting feeling of (unconscious, unex- 
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plained) guilt. By matching his overt behav- 
ior against the explicit rules of conduct 
embodied in the law, he can remind himself 
that he is “innocent.” Clearly, this function 
of the law requires it to be relatively rigid 
and fixed, in contrast to science, which must 
be forever tentative and hypothetical. It thus 
places a conceptual paradox in the way of 
realizing the often-proclaimed ideal of a 
humanistic law before which each man would 
be judged on his own “merit.” 
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SOCIETY NEWS 


North Pacific Society of Neurology and Psychiatry.—The annual meeting of the North 
Pacific Society of Neurology and Psychiatry will be held at the Gearhart Hotel, Gearhart, Ore., 
on April 12, 13, and 14. Dr. Wendell Hutchens, president, Portland, will preside. The guest 
speaker will be Dr. Theodore Rasmussen, Professor of Neuro-Surgery at the Montreal Neuro- 
logical Institute. For further information, contact Dr. John Evans, secretary, 919 Taylor St. 


Bldg., Portland, Ore. 
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Scientific Exhibits 


PHARMACEUTICAL TREATMENT OF PATIENTS WITH 
SENILE BRAIN CHANGES 


LEOPOLD HOFSTATTER, M.D.; ABEL OSSORIO, Ph.D.; BILLIE MANDL, Ph.D.; 


LOUIS H. KOHLER, M.D.; ANTHONY K. BUSCH, M.D., 
AND 


ANN HYMAN, M.D. 
St. Louis 


Shown as a scientific exhibit of the Section on Nervous and Mental Diseases at the 104th 
Annual Meeting of the American Medical Association, Atlantic City, June 6-10, 1955. 
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DRUG THERAPY OF SENILE BRAIN CHANGES 


Rationale of Therapeutic Attempts 


Mild and prolonged vaso-dilatation 

Stepped up cerebral blood flow etc. 
Dihydrogenated ergot alkaloid compound Hydergine 
Nicotinic acid tartrate (Roniacol) 


Cerebral cortical stimulation 
Increase in nerve impulse transmission 
Pentylene-tetrazol (Metrazol) 


Method of Study 
SELECTION OF PATIENTS: 


Thirty five out of 57 patients with signs of advanced senescence were 
amenable to objective study. 


GROUPING OF PATIENTS: 


Three groups of patients (A, B, C,) were formed and equated for age, 
duration of illness and education (see Table) 


ADMINISTRATION OF SELECTED DRUGS: 


Group A (11 patients) received 2 dummy tablets t.i.d., p.c. 
(Control) 


Group B (13 patients) received 2 Hydergine tablets (0.5 mg) t.i.d., p.c. 
(Experimental) 


Group C (11 patients) received 2 Roniacol tablets 50 mgm 


(Experimental) plus 


1 teaspoonful Elixir Metrazol 100 mgm t.i.d., p.c. 


A “blind” procedure was followed in the administration of drugs with 
patients unidentified to ward and medical personnel as to type of 
medication. 


EVALUATION OF MENTAL AND BEHAVIOR CHANGES: 


Objective rating of behavior and psychological tests (see Table) were 
obtained one week prior to therapy and in the sixth week of drug 
administration. 


A “blind” procedure was followed in all psychological measurements with 
patients unidentified to raters as to type of medication. 


This is a reproduction of the chart used in the exhibit. The author indicates that “Nicotinic 
acid tartrate (Rouiacol)” should be “the tartaric acid salt of the alcohol corresponding to 
nicotinic acid.” 
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Composition of Study Groups 


YEARS 


9 
8 
7 
6 
5 
4 
3 
2 


MEAN GRADE LEVEL ATTAINED 


EDUCATIONAL 
LEVEL 
(Years of Schooling) 


* RANGE MEAN RANGE MEAN RANGE MEAN 
# 62-87 74.9 67-88 75.6 66-88 76.0 
GROUP A GROUP B GROUP 

= DURATION OF ILLNESS 
ONSET OF FIRST 

| 3-9 6.181 2-8 6.153 1-9 5.136 5.842 
GROUP A GROUP B GROUP Group 
8 
7 

1 
YEARS 
GROUP B GROUP 
6. 7.2 63 

a 
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THERAPY OF SENILE BRAIN CHANGES 


Test Battery and Objective Rating 
Measures Developed to Distinguish 
Changes in Status 


MEASURES OF EFFICIENCY OF INTELLECTUAL FUNCTIONING 


Memory Associational Fluency 
Knox Tube Test, Object Memory Test, Wechsler Word-Speed Test 
Memory Scale (Digits), Rating Scales 
Flexibility of Thinking 


Geometric Figures Test 


Abstract Ability (Reasoning) 


Goldstein-Scheerer Cube Test 


Alertness-Learning Ability Attention & Concentration 
Reaction-Time Discrimination Learning Test Behavior Rating Scales 
Mental Control Orientation 
Wechsler Memory Scale Subtest Behavior Rating Scales 


MEASURES OF MOTOR COORDINATION AND ENERGY OUTPUT 


Energy Output Motor Coordination and Motivation 
Tapping Test, Reaction Time Test, Ratings of Seguin Form Board 
general activity level 


MEASURES OF PHYSICAL STATUS 


Appetite Feelings of Physical Well-being 
Behavior Rating Scales Rating Scales oy 


MEASURES OF EMOTIONAL STATUS 


Feeling Tone or Mood Emotional Reactivity 


Senile Apperception Test, Sentence Completion Behavior Rating Scales 


Test, Behavior Rati 


Behavior Rating Scales 


MEASURES OF GENERAL SOCIAL INTEREST 


Characteristic Attitudes Towards Others Participation in Recreational Activity 
Behavior Rating Scales Behavior Rating Scales 
Sociability Readiness to Communicate 
Behavior Rating Scales Behavior Rating Scales 
Cooperation (Conformity ) Attentiveness to Environment 
Behavior Rating Scales Behavior Rating Scales 
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RESULTS 
OBJECTIVE INDICATORS OF IMPROVEMENT 


. Changes towards improvement in Group B 


(Hydergine Treatment) In Comparison with 
Group A (Control Group receiving no drug) 


Efficienty of Intellectual 
Functioning 

1. Memory 

2. Mental Control 

3. Attention 

4. Abstract Thinking 

5. Mental Fuency 


Motor Coordination 
& Energy Output 
1. Activity Level 


Physical Status 
1. Appetite 


General Social Interest 
1. Characteristic 
Attitudes Towards 
Others 
. Cooperation 
(Conformity 
. Sociability 
. Readiness to 
Communicate 
. Participation in 
Activity 


FAVORABLE 
TRENDS" 


FAVORABLE 
CHANGES** 


AND 


PSYCHIATRY 


B. Changes towards improvement in Group C 
(Nicotinic Acid Tartrate-Metrazol Treatment) 
In Comparison with Group A 


1 Efficiency of Intellectual 
Functioning 
1. Memory 
2. Mental Control 
3. Flexibility of 
Thinking 
4. Associational Fluency 


2 Motor Coordination 
& Energy Output 


3 Physical Status 
1. Activity Level 


4 General Social Interest 
1. Sociability 
2. Readiness to Com- 
municate 
3. Participation in 
Recreational 


Favonasiet 
TRENOS* 


Change in a favorable direction approaching, but not attaining, statistical significance. 
Statistically significant changes in a favorable direction (P Values .025 to .001). 


Evaluation of statistical significance by non-parametric and t-tests of significance. 


and improvement. 


Group A (Control Group) showed insignificant changes in status in both positive and negative direction. 
Groups B and C showed no statistically significant change in a negative direction in any measure. 
In all groups, patients with pronounced paranoid symptoms tended to be less amenable to testing, treatment, 


A 
| 
| | 
a 
| 
4 l 
2 | | 
| | 
| 
“9 | | 
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| 
3 
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DRUG THERAPY OF SENILE BRAIN CHANGES 


COMPARISON 


OF PSYCHOLOGICAL TEST FINDINGS AND BEHAVIOR RATINGS 
OF EACH GROUP BEFORE AND AFTER TREATMENT 


Improvement (44 and decrement =) 


1. Efficiency of Intellectual 


Functioning 
2. Mental Control - = 
3. Attention + 
4. Abstract Thinking 
5. Alertness—learning ability | + | + + 
| | 
2. Motor Cordination & | | | 
Energy Output | 
1. Activity Level * + + 


3. Physical Status | 


1. Appetite 
2. Physical well being 


+1 
++ 


4. General Social Interest 

1. Characteristic Attitudes —_ 
towards others 
Cooperation (conformity ) 
Sociability 
. Readiness to communicate | 


. Participation in recreational 
activity 


++ 


5. Emotional Status | | 


1. Emotional responsiveness 


| 
2. Mood 


| 
| 


* Evaluation of significant changes (P Values .025 to .001) by non-parametric and t-tests of 
significance. 
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PRELIMINARY CONCLUSIONS 


UNDER PROPER GENERAL MANAGEMENT, 
THE INTRODUCTION OF DRUG THERAPY 

MAY RESULT IN SIGNIFICANT IMPROVEMENT 
IN THE STATUS OF PATIENTS WITH 


ADVANCED SIGNS OF SENESCENCE. 


- PSYCHOLOGICAL TESTS AND OTHER 


OBJECTIVE MEASURES USED IN THIS STUDY 
INDICATE IMPROVEMENT, 

UNDER DRUG THERAPY, IN SOME ASPECTS OF 
INTELLECTUAL FUNCTIONING, 

PHYSICAL STATUS, AND 


SOCIAL PARTICIPATION. 


IN THE GROUPS STUDIED, A GREATER 
NUMBER OF MEASURES SHOWING 
FAVORABLE CHANGE IS FOUND IN THE 


GROUP RECEIVING HYDERGINE. 


4 
1 
I. 


Society Transactions 


BOSTON SOCIETY OF PSYCHIATRY AND NEUROLOGY 


Erich Lindemann, M.D., President, Presiding 
Regular Meeting, May 19, 1955 


Central Effects of Strychnine on Spinal Afferent Fibers. Drs. J. Y. Letrvin, W. S 
McCuttocn, W. Pitts, and P. D. Watt. 


First, we wished to test some of the many theories on the action of strychnine by determining 
its effect on the excitability of motor horn cells and of terminal aborizations of spinal afferent 
fibers. A stimulating microelectrode was placed in the ventral horn of a lumbar spinal segment 
in anesthetized curarized cats. Recordings were taken of the antidromic volley running in the 
Group | fibers in the dorsal root and of the orthodromic volley running in the ventral root of the 
segment. After intravenous strychnine no change was found in the threshold of the motor horn 
cells. The terminal aborizations of the afferent fibers showed an increase in threshold. As further 
evidence for action on primary afferent fibers, it was shown that strychnine affects all com- 
ponents of the electronic dosal root potentials. The earliest components, believed to be due 
only to the passage of impulses in the primary afferent fibers, were affected. In these respects, 
strychnine imitates post-tetanic potentiation of reflexes, which is due to hyperpolarization of the 
stimulated fibers. No evidence could be found of a decrease of threshold of the motor horn cells 
after strychnine. 

Second, the nuclei of Goll and Burdach were locally strychninized, and recordings were taken 
from the dorsal columns and lumbar dorsal roots. It was found that synchronized antidromic 
volleys generated in the strychninized areas ran down the dorsal columns and out of the dorsal 
roots. The caveats of strychnine neurography were discussed. Five examples are known of strych- 
nine failing to fire off central nerve cells; one example of transsynaptic conduction of strychnine 
“spikes” has been shown in the sympathetic nervous system, and above we show antidromic spike 
propagation in the dorsal columns. So long as such exceptions are considered, strychnine 
neuronography remains a useful tool as an indicator of organization and as a guide for definitive 
anatomical studies. 

DISCUSSION 
Dr. Paut I. YaKoviev: I should like to ask Dr. Wall what is his understanding of the 


action of strychnine on the neuron. How does it change the phenomenon of excitability and con- 
duction ? 


Dr. P. D. WALL: We are not suggesting that we have shown the complete action of strych- 
nine. There are two general phenomena one sees in an animal under the influence of strychnine: 
hyperexcitability, and synchronization, which may become organized into a tetanus. Strychnine 
may affect the metabolism so as to increase the polarization across the membrane and produce 
the hyperexcitability by an increase in the height of the action potential. This is not an adequate 
explanation of rhythmicity. The question of how a drug increases polarization is beyond the scope 
of our work. 


Dr. J. Y. Lertvin: If you paint a region with strychnine, you have all the cells fire off 
in synchrony. One would expect that they do so because of a common signal to them. This 
suggests that strychnine activity is initiated in the fibers of termination. The reason the Goll 
and Burdach experiment was important was that this region was the only one where we could 
be sure no efferent fibers could corrupt the picture. We would like to know whether there are 
other regions where input and output are not mixed and which are accessible. 

Dr. Jerome K. Mertis: There are many reports in the literature indicating that after 
strychnine, cells may show a depression to evoke responses at the same time as they are firing 
strychnine spikes. Do you have any information about the action of strychnine on the synaptic 
inhibitory arc? 

Dr. P. D. Watt: Although the work of Eccles shows a decrease of inhibition with strych- 
nine, our own work and that of others indicates that some types of inhibition may be increased. 
This effect and the possible hyperpolarization of elements make it difficult to predict what will 
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happen to the threshold of an evoked response. Fibers are more difficult to fire off when hyper- 
polarized. Once you can get them to fire off, the result is greater. 

Dr. Pact I. YAkovLev: There is hardly a single fiber system, however compact, that is 
100% polarized in one direction. It is a matter of density. 

Dr. P. D. Watt: The evidence for antidromic volleys from the nucleus of Goll was from 
dorsal roots. I do not know of any evidence for descending fibers which pass out in the dorsal 
roots. 

Dr. Paut I. YaKoviev: In lower forms descending fibers in the dorsal columns are well 


known. Even in cats and monkeys one would expect some descending fibers from the reticular 
formation. 


Dr. P. D. Watt: But the antidromic strychnine spikes which we have shown here not only 
descend the dorsal columns but also run out of the dorsal roots, whereas the descending fibers 
which you mention do not pass out from the cord and run in the dorsal roots. 


Frontomedian Leucotomy for Pain: Psychiatric Observations on a Patient Before and 
After Surgery. Dr. Joun C. Nemian and Dr. James C. Wuire. 


A 40-year-old paraplegic man underwent a Grantham frontomedian leucotomy for intractable 
pain in his legs. Preoperatively he was agitated and depressed, complaining of pain. In psychiatric 
interviews he repeatedly responded to questions about his concern over the effect of the injury 
on his life situation with denial of such concern and complaints of pain. Accordingly, he was 
interviewed before and after leucotomy and questioned about the effect of paraplegia on his life 
situation. The interviews were tape-recorded and analyzed for the number of pain and situational 
responses. There was a marked shift from pain responses before operation to situational responses 
after operation (significant at the 0.001 level of probability as determined by the x2 test). Post- 
operatively he showed no anxiety nor depression; when questioned, he admitted pain, but there 
was no spontaneous complaint of it. It is postulated that leucotomy physiologically reduced the 
patient’s ability to experience anxiety; as a result, the patient could face direcly problems around 
his life situation which had previously created sufficient anxiety to cause a displacement to his 
pain of conflicts centered around being paraplegic, thereby emotionally increasing his suffering 
from pain. 


DISCUSSION 


Dr. Ertcn LinpEMANN: This study is notable because it gives us increased rigor in evalua 
tion on both sides. We are more precise concerning the lesion of the brain, and we are more 
precise in appraising the mental status. The use of content analysis of interviews is not as 


common as it could be. This makes it possible to relate neurophysiological data to some more 
dynamic aspects. This, again, is a badly needed exercise. 

Dr. Paut lL. Yakoviev: This paper is a most interesting study of a patient with severe 
physical disability. According to the preoperative content analysis, there was a great incidence of 
complaint of pain and distress—anxiety, an accompaniment of distress—and less concern about the 
meaning of paraplegia. After the operation the concern about the complaint of pain receded into 
the background, whereas the concern about the meaning of paraplegia connected with livelihood 
came more into the foreground. This is somewhat different from the general impression one gets 
from reports about surgery for pain. 

Dr. Joun C. Nemian: Before surgery the patient showed a great deal of affect-anxiety 
and depression. After surgery, there was little, and the patient was apathetic. Before surgery the 
anxiety and concern were about his pain; when he was asked a stimulus question about his life 
situation resulting from paraplegia, he would appear upset but deny concern, and complain of 
pain. After surgery, in response to the same stimulus question, he would talk about his life situa- 
tion but without affect. In other words, following surgery, there was a diminution of affect, as has 
been described, and a change in the content of his responses to the questions. 

Dr. Pau I. YaAkoviev: This presents a rather new point. 


Dr. Joun C. Nemian: I think we have to distinguish between the concern (the affect) and 
the content. His concern was not really enhanced after operation; on the contrary, it appeared 
diminished. With the diminished affect, the content changed in that he talked about the effect on 
his life of his paraplegia, and not about pain. It was on this basis that we inferred that pre- 
operatively the concern over being paraplegic was displaced to the pain, thus increasing his 
suffering from it. His talking about the effect of paraplegia postoperatively was not concern. 
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Dr. Paut B. JossMANN: The exactness of this new neurosurgical procedure represents a 
milestone in the history of psychosurgery. The accuracy in placing the lesion and the determina- 
tion of its size are a safeguard against the previously uncontrollable damaging side-effects. Dr. 
White’s observations with repeated operations reopens the discussion of the working mechanism 
of lobotomies and seems to emphasize the quantitative factor involved. The reduction of anxiety 
is an acceptable working hypothesis. Still the question remains as to what causes the reduction of 
anxiety physiologically. 

Dr. James C. Wutte: | am sure that the amount of frontal lobe removed is more important 
than the area. We have experimented with different methods. In a nonpsychotic patient with 
pain, after the old Freeman-Watts procedure of transecting the entire bundle of white matter on 
the plane of the coronal suture, you get a patient totally devoid of affect whose social behavior is 
difficult, to say the least. If you transect only the two lower quadrants, you get a patient who is 
apathetic but without the bad behavior problems. Then, if you use Scarff’s method of complete 
unilateral leucotomy, you get good relief of pain, provided the patient does not live for more 
than six months. Such a patient is not a behavior problem, but is not as devoid of psychological 
abnormalities as Scarff has claimed. Dr. Cobb and Dr. Bonner found some degree of apathy, 
diminution in amount of speech, and increase in amount of prodding they had to have to keep 
these patients talking. The procedure described here is something like the bilateral medial 
lobotomy described by Dr. Solomon. These patients do better than others with the Freeman- 
Watts operation. One gets a minimal change in personality. If these patients had been less 
physically incapacitated, I believe they could have gone back to work and been quite effective. 


D. Denny-Brown, M.D., Presiding 
Regular Meeting, Oct. 27, 1955 


rhis meeting, held at the Boston City Hospital, was clinical in nature, and an account of it 
would be too long for publication. 


THE PHILADELPHIA PSYCHIATRIC SOCIETY 


Manuel M. Pearson, M.D., President of the Society, Chairman 
Regular Meeting, Oct. 14, 1955 


Practical and Theoretical Applications of the New Drug Therapies in Psychiatry. 
Dr. Paut H. Hocn, New York. 


Chlorpromazine and reserpine are the best known of the current group of tranquilizing drugs. 
They are so much more effective than any of the others that for all practical purposes they 
alone need to be discussed, and the following remarks, therefore, are concerned with them 
exclusively. 

If we consider first the group of patients sick enough to require hospitalization, we find that 
chlorpromazine and reserpine are replacing electric shock therapy in the treatment of acute 
excited states generally. Apparently, whether the case be manic, schizophrenic, or organic in 
etiology does not matter, though it is our impression that in cases of senile arteriosclerosis and 
in postconcussion psychoses chlorpromazine may increase the excitement in some cases and may 
produce confusion, or increase confusion which already is present. Catatonic cases often do well. 
In panic reactions and in agitated patients with psychosomatic symptoms sedatives are often 
useful in combination with chlorpromazine or reserpine. 


The medications are useful in very actively deluded and hallucinated patients and may cut 
down the degree of disturbance, so that in cases with episodic attacks hospitalization may be 
avoided, though, despite the popular impression to the contrary, chronic disturbed schizophrenics 
with long hospital records are not being discharged in large numbers. Our impression is that 
only about 5% of the back ward chronic schizophrenics improve enough with reserpine to leave 
the hospital, and, while we have no statistics on chlorpromazine, presumably the recovery rate 
is essentially the same. On the other hand, these drugs have gone a long way toward eliminating 
mechanical restraint and seclusion and serve as an effective substitute for electroshock in this 
group. 

Psychiatric depressions generally do not respond to chlorpromazine or reserpine, and electro- 
shock therapy is still the method of choice. An exception is the agitated involutional depression, 
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in which chlorpromazine, especially if combined with metamphetamine, has proved very useful 
This statement applies primarily to hospitalized cases in which adequate supervision is available 
to preclude the danger of suicide. 

Little difference apparently exists between the effectiveness of chlorpromazine and reserpine 
in cases in which either is indicated, but chlorpromazine acts more rapidly than reserpine and is 
more effective if oral medication is to be used. Chlorpromazine has more side-effects, but in our 
experience the only serious complication is the development of agranulocytosis. Liver dysfunction 
and Parkinsonism have responded readily to discontinuation of the medication. Incidentally, we 
have found that laboratory tests were of no help in predicting the onset of liver involvement. 
Our observations have not shown any contraindication to the use of the drugs together, and 
we have some reason to believe that they act synergistically. ‘ . 

The dose which will be required in any given case is unpredictable and shows wide variations. 

Up to 16 mg. of reserpine and 4000 mg. of chlorpromazine in 24 hours have been used. In trying 
te determine the effectivenes of the drug in a given case, it is not unreasonable to continue a 
dosage of 2000 to 3000 mg. of chlorpromazine daily for at least two to three months, assuming, 
of course, that no complications develop. No evidence has been produced that either chlor- 
promazine or reserpine is habit-forming. Patients do not demand their continuance, and usually 
no disturbance follows their complete withdrawal. In rare instances convulsions have occurred 
when massive doses were terminated abruptly, but a very rapid reduction procedure may be 
used safely. 


The current very widespread use of chlorpromazine and reserpine with psychoneurotic and 
mild or incipient psychotic ambulatory patients by general practitioners, internists, and others 
without psychiatric training suggests the need for a word of caution. Failure to establish an 
accurate diagnosis or to evaluate the case carefully not only tends to produce disappointing results 
from treatment but, on a more serious level, may lead to the neglect of other treatment which 
would be specifically indicated, or to the continuance of that which may do definite harm. Like 
the bromides, of a few years ago, or the barbiturates, more recently, chlorpromazine and reserpine 
are active drugs which, used inappropriately, may have grave consequences. Particularly is this 
true in the mild depressions, which may be accentuated by their use to the extent that the patient 
may become suicidal. Further, depression may be produced as a symptom when reserpine is used 
for hypertension in patients who showed no such tendency when the treatment was instituted. 
In some instances the degree of depression so generated has been great enough to require electro- 
shock therapy. Feelings of depersonalization are fairly common with chlorpromazine and may 
be very disturbing to patients unless they are warned of the possibility in advance. Obviously, 
such conditioning requires the use of great skill and tact to temper the effects of suggestion. 

Conditions which are not grave enough to require hospital care respond to chlorpromazine 
and reserpine much less dramatically than those which are severer. Yet we know of patients 
suffering from incipient schizophrenia who have been treated as outpatients with chlorpromazine 
when without it hospitalization would have seemed the only solution; of patients with mild 
cerebral arteriosclerosis and senile psychoses, particularly when restlessness and agitation were 
features of the clinical picture, who were doing better in general than a control group in which 
barbiturates were used, and of some cases of psychoneurotic phobias responding surprisingly 
well. In treating the outpatient psychoneurotic cases especially, the feelings of depersonalization 
mentioned previously must be considered. Occasionally these have been so marked that dis- 
continuance of the medication has become necessary. 

The use of chlorpromazine and reserpine has raised very interesting questions about the ‘ 
relationship of these drugs to psychotherapy. Every shred of evidence points to the assumption 
that both medications afford purely symptomatic relief and that they operate principally in 
reducing anxiety. Theoretically, since the presence of anxiety serves as a motivation for treatment, 
the action of the drugs in alleviating it would seem to operate against the psychotherapeutic 
approach ; but in our experience psychotherapy has been facilitated, and we have been impressed 
by the number of acutely disturbed state hospital patients who, after being relieved of their acute 
symptoms, have asked spontaneously for psychotherapy. The demand for these services is 
encouraging, though, unfortunately, it has proved impossible to provide a solution with the 


a present limited personnel. Certainly, we do not see chlorpromazine and reserpine as alternatives 

g to psychotherapy ; rather, we regard them as adjuvants which not only relieve distress but act 


in some way to strengthen the ego functioning of the patient. 
Our knowledge of the mode of action of chlorpromazine and reserpine pharmacologically is 
very fragmentary. Structurally the two have nothing in common; yet their effects in relieving 
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symptoms are almost identical, and both will counteract such drugs as mescaline and LSD-25 
in the psychic field, as well as on the electroencephalogram. By analogy, they bear a marked 
resemblance to the drugs used to treat epilepsy in that in both instances the symptom is treated 
effectively, though the causal factors are not altered, and also in that, after a period during which 
the symptom has been eliminated, often it does not reappear even when the medication is stopped. 
Theoretically the effect could be due to depression of function at any three levels—the cortex, 
the midbrain, or the connecting fiber tracts. The fairly frequent occurrence of Parkinsonism 
suggests that at least part of the action is on the midbrain, and there is some evidence that a 
clamping down on the activity of the reticular substance may occur, which, in turn, reduces 
stimulation of the cortex arising from this source. This, in turn, may have some connection 
with the synthesis of acetylcholine. The question whether these speculations will prove to be 
justified remains for the future, but in any case additional investigation should prove valuable 
in gaining an increasing understanding of cerebral physiology. Unlike electric shock therapy, 
which has proved so completely sterile in gaining insight into mechanisms of behavior, the type 
of psychopharmacology evolved in the studies of chlorpromazine and reserpine may well furnish 
the missing link in psychiatry and form a basis for sound therapeutic advances. 


DISCUSSION 

Dr. Morris W. Bropy: Chlorpromazine and reserpine might seem to some to be the 
present-day fulfillment of the wish Freud made 50 years ago for a pill which would eliminate 
the lengthy procedure of psychoanalysis. Unfortunately, however, our observations lend little 
support for such an optimistic view. As Dr. Hoch has pointed out, these drugs are much more 
effective in cases of acute psychosis than in the psychoneuroses, which form the bulk of private 
psychiatric practice ; and, admitting their value in replacing electroshock, in reducing the need for 
restraint, and in making acutely disturbed patients accessible in hospital cases, the effect on the 
cases seen in private practice has been to interfere with, rather than to advance, the course of 
psychotherapy. This is due to (1) the tendency of the patient to regard any tangible agent, such as 
a medication, as the primary agent and psychotherapy as the secondary agent; (2) the relief from 
anxiety afforded by the drug, which decreases the patient’s motivation for psychotherapy, and 
‘3) the suggestion implied in the prescription for medication that psychotherapy by itself is 
inadequate. For these reasons, I believe that in a given case the psychiatrist must decide on either 
medication or psychotherapy but not on a combination of the two; if he feels that medication is 
essential, he should arrange to have it prescribed by a colleague. Adequate evaluations of therapy 
still are lacking, and we must remember that these drugs are so new that we do not know how 
much of their effect is physiological and how much psychological. 


Dr. LEo Mapow: The investigation of functional psychoses has been advanced greatly by 
the discovery of substances like mescaline, which will produce symptoms, and others like chlor- 
promazine and reserpine, which will abolish them. Apparently, the latter act as blocking agents 
and prevent impulses from traveling from the cortex to the reticular substance which could be 
translated into clinical terms as a reduction or elimination of the fight-flight reaction. The 
blocking action would, however, work equally well on impulses going in the opposite direction, a 
concept which would fit in well with the James-Lange theory that emotions follow, rather than 
precede, the autonomic response. We must not forget, however, that the drugs we are discussing 
have no therapeutic effect in the true sense of the term. While they have been effective in dealing 
with children, particularly those with brain injuries, who are so disturbed by anxiety that they 
cannot be reached by psychotherapy, in our experience barbiturates have been equally effective. 
Chlorpromazine and reserpine work better in situations in which the ego control is lost 
(psychoses) than in those in which it is retained (psychoneuroses). Still to be explained are the 
depression and depersonalization associated with their use. The improvement in the mescaline- 
induced abnormal electroencephalograms following their administration raises the question as to 
whether they act directly on the ganglion cells. 


Dr. Witti1am C. Wermutu: Dr. Brody’s position that treatment should consist of either 
chlorpromazine or reserpine medication or psychotherapy is unwarranted in my experience. I 
have found the drugs extremely valuable in cases in which hospital facilities are available so that 
the patient may go into the hospital briefly when the condition requires it. Using this technique, 
it has been possible to carry a number of patients essentially as office cases where in the past 
long periods of hospital care would have been inevitable. The advantage of these medicaments over 
the barbiturates is that the former do not affect the higher centers. Probably this is one reason 
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that no addiction occurs, though another would seem to be their slower method of action. Since 
the giving of medication amounts to a gratification of the patient's oral dependency needs, cases 
in which it is used should be carefully selected. In mild anxiety states it is contraindicated, but 
in severe anxiety it is often very helpful. 


Dr. Paut Hocu, New York: I would agree with Dr. Brody that we do not yet have sufficient 
evidence by which to evaluate chlorpromazine and reserpine finally and objectively, but I believe 
there is proof that their effect is due to their action on the central nervous system. Certainly | 
do not share Dr. Brody’s views that therapy should be an “either-or” proposition, or that two 
therapists should be involved. The same arguments have been advanced in the past with regard 
to environmental changes and many other treatments. Psychiatrists often have been misled by the 
assumption that if a patient works through his conflicts with the therapist he will be cured. This, ra 
unfortunately, is not true, and we all have seen patients who gained insight and lost ground. 
Other forms of treatment, including medication, have something to offer. Their effects. however, 
are almost invariably enhanced by a combination with psychotherapy. 


Dr. Madow’s comments on the site of action of chlorpromazine and reserpine are most appro- 
priate. These drugs may act by altering local metabolic processes, though this is by no means 
certain. The evidence favors the assumption that they are blocking agents affecting primarily the 
motor discharges. Presumably, their action is mostly subcortical and similar to that of a lobotomy, 
though they probably affect both the cortex and the ganglion cells to a minor degree. Their 
subcortical activity would, of course, involve the reverberating circuits and thus might function 
to reestablish the subcortical regulatory mechanism, which may be disorganized in schizophrenia 


To Dr. Wermuth’s comments on non-habit-forming qualities of chlorpromazine and reserpine, 
I should like to add the remark that neither of them has any tendency to produce euphoria 


News and Comment 


ANNOUNCEMENTS 


Eleventh Annual Schering Award Competition Opens.—Devoted to research and the 
communication of knowledge in the medical profession, the Schering Award has begun its 11th 
program for medical students in the United States and Canada. 


Students are invited to participate by selecting one of three suggested subjects and submitting 
papers to the Schering Award Committee, Bloomfield, N. J. Both a $500 first prize and $250 
second prize are offered for each of the three subjects. Decisions are made by a group of judges 
who are authorities in their respective fields. In addition, every participant in the contest receives 
a professionally useful gift. 

The three subjects for 1956, announced by C. J. Szmal, M.D., chairman of the Schering 
Award Committee, are: 


1. The Clinical Use of Adrenocortical Steroids in Collagen Diseases 
2. Metabolic Aspects of the Aging Process 
3. New Applications of Antihistamines in Medicine and Surgery 


Literature and entry forms are being distributed in the medical schools. Students who are 
interested in participating, either individually or in teams, should submit their entry forms before 
July 1, 1956, and manuscripts must be postmarked not later than Sept. 30, 1956. 

In a letter to the deans of medical schools, Francis C. Brown, president of Schering Corpor- 
ation, said the Schering Award Committee was pleased that during the past several years 
Schering Award-winning papers have been met with increasing interest by professional journals 
and that many have already been published. The outstanding work of participating students 
has been such that they will undoubtedly contribute significantly to the professional literature 
during their careers in medicine, Mr. Brown added. 
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Obituaries 


EGAS MONIZ 
1874-1955 


I-gas Moniz died in Lisbon Dec. 14, 1955, at the age of 81. He was born in 
1874 at \vanea, an estate that had been in the possession of his family for at least 
500 years. He was graduated in medicine at the University of Coimbra and pursued 
his studies in neurology in Paris, being appointed to the professorship of neurology 
at the newly organized Faculty of Medicine at the University of Lisbon in 1911. 
Here he taught, with intermissions, until his retirement, in 1944. During the 
intermissions he served as ambassador to Spain, and he signed the Treaty of 
Versailles for Portugal. He was baptized Antonio Caetano de Abreu Freire, but 
during his days as a student and pamphleteer took the nom de plume of Egas Moniz, 
a hero of the Portuguese resistance to the Moors in the Middle Ages. It stuck. 


EGAS MONIZ 
1874-1955 


Being a liberal, he received no support from the autocratic regime that has been 
in power in Portugal since World War I. 

He pursued his studies in the University of Lisbon, and in 1927 published his 
first work on cerebral angiography. As if this were not enough of a contribution, 
he undertook studies of human behavior in psychosis that brought him to the 
conclusion that such repetitive behavior was the expression of abnormal synaptic 
stabilization in the brain. 


In accordance with the theory which we have just developed, one conclusion is derived: to cure 
these patients we must destroy the more or less fixed arrangements of cellular connections that 
exist in the brain, and particularly those which are related to the frontal lobes. 


Recorded for publication Feb. 7, 1956. 
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Moniz had the subject well thought out when, at the International Neurological 
Congress in London in 1935, the subject of the frontal lobe was a main topic of 
discussion. In addition to anatomic and physiologic studies, the main clinical studies 
portrayed the serious personality disorders that ensued upon damage to the frontal 
lobes. Probably no person in the audience other than Moniz foresaw the possibility 
that controlled damage to the frontal lobes could be of benefit to the human being. 
Fulton (Frontal Leucotomy and Affective Behavior, Springfield, IIl., Charles C 
Thomas, Publisher, 1949), after describing the experiments carried out by himself 
and Jacobsen on the trained chimpanzees Becky and Lucy, describes the episode 
as follows: 

After the paper was read . . . Dr. Moniz arose and asked if frontal lobe removal prevents 
the development of experimental neuroses in animals and eliminates frustrational behavior, why 
would it not be feasible to relieve anxiety states in man by surgical means? At the time we were 
a little startled by the suggestion, for I thought that Dr. Moniz envisaged a bilateral lobectomy, 
in) which, though possible, would be a very formidable undertaking in a human being.* Doctor 
us Moniz had other ideas and within a year he and his associate Almeida Lima, had developed a 
leucotome, carried out leucotomies on some twenty cases, and published a book on the subject. 

. Although Moniz later stated that the results reported for the chimpanzees convinced him 
: that the operation would be useful in man, we should not forget that he had considered surgical 
interference long before hearing of our experimental results. 


I met Egas Moniz for the first time at this Congress, where we both had exhibits 
on the use of colloidal thorium dioxide for visualization of the brain. I had 
previously followed his researches since 1927 in cerebral angiography, but with 
misgivings, since a safe radiopaque medium was not available at first. His exhibit 
was of more than ordinary interest, and his procedure was soon adopted to the 
United States. At that time he made no mention to me of his ideas in regard to 
leucotomy. However, when his monograph ( Tentatives opératoires dans le traitement 
de certaines psychoses, Paris, Masson & Cie, 1936) appeared, a copy of which was 
sent to me by Fulton, the import of this discovery was immediate and profound. 
Within a few months Watts and I reported our first case (Prefrontal Lobotomy in 
Agitated Depression, Med. Ann. District of Columbia 5:326 [Nov.] 1936). 

The genius of Moniz was recognized. An International Congress of Psycho- 
surgery was held in Lisbon in 1948, and the following year Moniz (with Hess) 
was awarded the Nobel Prize in Medicine. 


WALTER FREEMAN, M. D. 
Los Altos, Calif. 


* Brickner, R. M.: The Intellectual Functions of the Frontal Lobes, New York, The Mac- 
millan Company, 1936. Brickner’s patient had had a bifrontal lobectomy by Dandy in 1930 and 
was described at the same symposium. 
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Abstracts from Current Literature 


Epirep By Dr. BerNnarp J. ALPERS 


Physiology and Biochemistry 


HEADACHE AND Hypration. A. M. OstFE.p, D. J. Rets, H. Goopett and H. G. Wo rr, 
A. M. A. Arch. Int. Med. 96:142 (Aug.) 1955. 


Two types of edema have been observed in patients subject to vascular headache of the 
migraine type. The first was a localized fluid accumulation that developed during the headache 
and occurred principally in those areas of the scalp in which the headache was present. Tenderness 
and pitting edema were present in this area. The second type was a more generalized fluid 
accumulation that occurred prior to the headache, involved many parts of the body, and was 
demonstrable by weight gain and pitting of the dependent extremities. 

In this study the authors report the significance of the two varieties of fluid accumulation in 
migraine patients by visualization of bulbar conjunctival vessels with a slit lamp during 200 
migraine headaches. They noted that the presence of local edema never preceded the headache 
attack, but that as the headache persisted, the edema became more pronounced and frequently 
outlasted the headache. The edema subsided with the administration of vasoconstrictor agents. 
At the onset of the headache, the arterioles and vessels were dilated and the number of capillaries 
was increased on the headache side as compared with the headache-free side. Localized edema 
and occasional hemorrhages were also present. Vasoconstriction, with clearing of the localized 
edema, occurred after the intravenous administration of arterenol, and the headache diminished 
in intensity. The sensitivity of the vessels to the vasoconstricting agent arterenol was increased 
at the onset of the headache and was greatly reduced during the headache attack. The authors 
conclude that the local edema at the headache site occurred as a result of vasodilatation, and there 
apparently is a substance or substances in the fluid accumulation that damaged tissue and lowered 
deep-pain thresholds. This fluid accumulation is related to the mechanism of migraine headache. 

The authors then produced overhydration and widespread fluid retention by the administration 
of hormones and electrolytes and found that the headaches were not related to weight gain, as 
they could not prevent or precipitate headaches by reducing or increasing body weight. The 
authors conclude that nonlocalized edema was neither causally nor mechanically related to the 


mechanism of headache. Manvet, Philadelphia. 


THe Source or Fat 1n Fat Empotism. W. W. Gras, M. M. MussELMAN, and H. L. Davis, 
A. M. A. Arch. Surg. 71:600 (Oct.) 1955. 


Three theories have been proposed to explain the mechanism of fat embolism: 


1. Fat is mechanically liberated and gains access to open veins. This theory has been widely 
accepted, but it has been stated that there is insufficient fat in the human femur to produce fatal 
fat embolism. 

2. The humoral theory claims that a stress reaction releases blood lipids from their stabilizing 
suspension. 

3. A third concept assumes that entrance of a small amount of fat into the veins triggers off a 
breakdown of the physiologic fat emulsion. 

Experimental investigations in rabbits gave the following findings: 

The fat in the marrow of the femur of one rabbit was sufficient to cause fatal fat embolism 
when injected intravenously into another rabbit. Fat embolism occurred in a few seconds after 
fracturing the femur. Its degree was lessened when the rabbits were in hemorrhagic shock. 
Fat embolism developed in the absence of the adrenal glands; it was not produced by cortico- 
tropin or cortisone. Depending on the physical properties of the fat, a significant amount was 
transported from the marrow cavity of the bone to the lung. 

The authors’ studies support the mechanical theory of mechanical fat embolism but fail 
to confirm the humoral and trigger hypothesis. 

In the discussion of the paper, L. G. Hermann recommended the treatment of fat embolism 
with an intravenous solution of 5% dextrose and 5% alcohol in doses of up to 2000 to 3000 ce. 


daily. List, Grand Rapids, Mich. 
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NevROLOGICAL DeFicreENctES AFTER ABLATION OF THE PRECENTRAL Motor AREA IN MACACA 
Mvutattra. A. M. Travis, Brain 78:155, 1955. 

Travis reinvestigated the function of the precentral motor area alone in eight monkeys 
(Macaca mulatta), since previously reported studies have indicated that the precentral motor 
area was defined as a functional unit that did not coincide with the previous definitions of the 
“motor cortex.” The motor cortex ablations were performed according to the precentral and 
supplementary motor maps by means of a suction aspiration technique that was thought to reduce 
the trauma to the adjacent cortex. 

After a precentral ablation, the author noted immediate hypotonia and impairment of volun- 
tary movements in the contralateral limbs, but no ipsilateral defects were found. The hypotonia 
merged gradually into a state of normal tonus, and a partial recovery of motor performance 
followed, with movements reappearing as soon at distal as at proximal joints, although impair- 
ment was present at both joints. No significant spasticity developed, although there was a 
transient hyperreflexia, indicating that ablation of the motor cortex alone does not result in 
spasticity. Within 2 to 12 weeks the animals were able to pick up small stationary objects by 
apposition of the thumb and index finger, but after maximal recovery this was accomplished 
with only half-speed as compared with the performance of a normal animal. Placing and 
hopping reactions returned after one to three weeks in the affected limbs, but they were per- 
formed in a regarded hypermetric manner, in animals having unilateral or bilateral precentral 
lesions. Travis believes that this finding indicates the important role played by the supplementary 
motor cortex in postural reflexes. The abdominal reflexes on the side contralateral to the lesion 
were diminished for four to six weeks after operation, but then were active and normal. The 
plantar reflex consisted of apposition of all toes instead of the normal active flexion of the toes 
Atrophy occurred in the contralateral limbs during the period of disuse and completely subsided 
after maximal recovery was obtained. These results do not support the concept that all parts 
of the motor cortex exert some control over all parts of the body musculature. 


Philadelphia. 


NevroLocicaAL DEFICIENCIES FOLLOWING SUPPLEMENTARY Motor AREA LESIONS IN MACACA 
Mutatta. A. M. Travis, Brain 78:174, 1955. 


The supplementary motor area is defined as a distinct somatotopically organized field by 
electrical stimulation, and Travis, in this study, determined the effect upon the nervous system 
of its removal. Her results were obtained by producing lesions in 12 monkeys (Macaca mulatta) 
which had involvement of the supplementary area alone or from ablations involving either the 
precentral or the supplementary motor area with injury to the other area. 


fy She reports that unilateral supplementary area lesions produced weak, transient grasp reflexes 
: in the contralateral limbs, without paresis, but with bilateral hypertonia of the shoulders. 
Simultaneous bilateral ablation of the supplementary area produced little paresis, but posture 
and tonus were greatly affected. There was an immediate increased resistance to passive move- 
ments in the flexor muscles, and within two to four weeks contractures developed. The spasticity 
demonstrated topographical localization according to the portions of the areas removed. If the 
supplementary area was removed bilaterally in two stages, at six-month intervals. Travis noted 
that no hyperactive tendon reflexes appeared, and weak temporary grasp reflexes were found 
after the second operation. However, when, in addition to bilateral supplementary area ablation, 
there occurred unilateral injury of the precentral hindlimb area, the immediate resistance and 
final contractures were less in the lower limb opposite the additional unilateral precentral ablation. 

Travis next produced lesions involving unilateral precentral and supplementary limb areas, 
which resulted in an immediate hypotonic paresis and impairment of tendon reflexes. The period 
of diminished reflex activity merged into a state of hyperreflexia within two weeks. Increased 
resistance to passive movements was also encountered in this experiment, which demonstrated 
that the paralysis observed was greater than after unilateral precentral motor removals alone. 
In addition, the placing and hopping reactions persistently disappeared in the affected extremities 
following unilateral precentral plus supplementary motor area lesions. No motor impairment, 
spasticity, or grasp reflexes were found after removal of the portion of Area 6 not included 
in the precentral and supplementary motor areas. 

The author concludes that the supplementary motor area is a bilateral functioning system 
that is concerned with control of posture, movement, and the inhibition of release phenomena, 
and that its removal produces topographical localization of spasticity. Greater deficits are 
obtained after bilateral ablations than after unilateral ablations. MANbEL, Philadelphia. 
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ABSTRACTS FROM CURRENT LITERATURE 


V ACCINATION-INDUCED POLIOMYELITIS IN IDAHO. L. J. PETERSON, W. W. Benson and F. O. 
Graeser, J. A. M. A. 159:241 (Sept. 24) 1955. 


The Francis report was accepted in Idaho as sufficient evidence that the Salk poliomyelitis 
vaccine was safe and potent. The vaccination program began in Idaho on April 19 and was 
discontinued on April 27. During that period approximately 32,000 first- and second-grade 
children received one injection of vaccine produced by the Cutter Laboratories. 

The poliomyelitis vaccine used in this mass inoculation was found to contain live virus. The 
first 
The 
The widespread isolation of poliomyelitis virus and the uniform distribution of cases indicate 
that the state has been heavily seeded with virus prior to the normal poliomyelitis season. The 
effect of this early, unnatural seeding is unpredictable. (The total number of cases as of Aug. 1 
was 130. In the six years from 1949 to 1954 there had been an average of 27.2 cases reported 
by July 1. From Jan. 1 to July 1, 1955, a total of 100 cases were reported.) 


result of the use of such a vaccine was to cause a wave of cases in vaccinated children. 
second result was the occurrence of a wave of cases in the contacts of vaccinated children. 


Avcpers, Philadelphia. 


APPLICATION OF THE FieLD THEORY TO GLIOMATA. L. VAN DER Horst, J. Neuropath. & 
Exper. Neurol. 14: 369 (Oct.) 1955. 


Van der Horst believes that Willis’ field theory is applicable to cerebral gliomata. This 
theory supposes that tumors arise from small or large fields of tissue and enlarge not only by 
cellular proliferation but also by progressive neoplastic conversion of tissue within these fields. 
Several cases are presented examination of which disclosed widespread glial proliferations 
(“gliopathies”). Such gliopathy is believed to be potentially a glioblastoma, and dedifferentiation, 
when it occurs, causes various degrees of proliferation that can be classified by Broders’ original 
system of grading. SIEKERT, Rochester, Minn. 


Tue Errect oF ADENOSINETRIPHOSPHATE IN NERVOUS SysteEM ANoxtia. A. A. KAUFMAN 
and K. A. Buirnn, J. Neuropath. & Exper. Neurol. 14:387 (Oct.) 1955. 


The anaerobic breakdown of adenosinetriphosphate (ATP) to adenosinediphosphate is 
generally considered to be the universal source of immediate energy for the activities of the 
nerve, and other, tissue. The resynthesis of ATP derives from oxidative metabolism. ATP was 
tested for a possible protective action against anoxia of the nervous system. 

In mice, parenteral administration of ATP was extremely toxic, producing bradycardia and 
bradypnea. Although a statistical increase in anoxic survival time was achieved, this “protection” 
was due, possibly, to cardiorespiratory slowing, with resultant delay of tissue oxygen elimination. 
However, neostigmine (Prostigmin) did not produce an equivalent increase in survival. A 
mercurial diuretic prevented the toxic effect of ATP, but anoxic survival was impaired. 

Topical application to peripheral nerve of rabbits and to the auditory cortex of cats yielded 
neither toxic effects nor increased survival of evoked and spontaneous potentials in the presence 
of anoxia. Intracarotid ATP was very cardiotoxic but ineffectual against anoxia. 


SItEKERT, Rochester, Minn. 


CONVERGENCE AND INTERACTION OF AFFERENT IMPULSES ON SINGLE UNITS oF RETICULAR 
Formation. M. Scnerper, A. ScHerper, A. and G. Moruzzt, J. Neurophysiol. 18: 
309 (July) 1955. 


The patterns of individual units in the reticular formation, mainly of the medulla oblongata, 
were studied in cats, using microelectrodes. Surface-positive polarization of the cerebellum and 
vagal, acoustic, and cortical stimulations were carried out. 

The authors conclude that the degree of convergence of afferent impulses upon reticular units 
is widespread but definitely limited, that the patterns of convergence show marked variations 
among the individual units, that some afferent systems affect extensive connections in the reticular 
formation,.while others appear to make few such connections, and that corticoreticular relations 
appear to mirror only to a slight extent the organization oi the afferent systems to the bulbar 
reticular formation. They believe it is justifiable to consider that portion of the reticular for- 
mation studied as being composed of groups of functionally distinguishable fractions, each of 
which consists of those cells whose synaptic scale includes terminals from the same afferent 
modality. 


SIEKERT, Rochester, Minn. 
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CorticaAL RESPONSE TO STIMULATION OF MEDULLARY PyRAMID IN Rappit. Hstanc-TUNG 
Cuanc, J. Neurophysiol. 18:332 (July) 1955. 


The response of the motor cortex to electrical stimulation of the pyramid in rabbits was 
found to consist of a rapid, surface-positive deflection and a surface-negative slow wave. These 
were attributed, respectively, to the activity of the axon and the dendrites of large pyramidal 
neurons. When the recording electrode was gradually pushed into the depth of the cerebral 
cortex, the electrical signs of both deflections underwent a series of changes, a reversal occurring 
in the stratum of large pyramidal cells. 


The dendritic component of the antidromic cortical potential could be modified by changing 
the ambient temperature of the cortex and was completely abolished at temperatures below 
22 C. The axonal component was free of the blocking effect of lowered cortical temperatures. 
Traumatic injury to the cortical surface and anoxia both affected the dendritically generated 
slow wave more severely than the axonal component. 

Subcortical recordings of the antidromic action potential indicated that two main groups of 
fibers are present in the pyramidal tract, the one conducting at 30 meters/sec. and the other 


at 15 meters/sec. 
eters/sec S1ekert, Rochester, Minn. 


Psychiatry and Psychopathology 


ASSOCIATION OF MATERNAL AND Fetat Factors with DEVELOPMENT OF MENTAL DEFICIENCY : 
I. ABNORMALITIES IN THE PRENATAL AND PARANATAL PERIODS. B. PASAMANICK AND 
A. M. Livienrep, J. A. M. A. 159:155 (Sept. 17) 1955. 


It has been repeated frequently in recent years that mental deficiency is not in itself a clinical 
entity but, rather, is a symptom present in a large number of diseases of varying etiology. 
Pasamanick and Lilienfeld felt that a proper approach to the question of association of maternal 
and fetal factors with the development of mental deficiency might be made by selecting a group 
of retarded children born in a given area and then reviewing the maternal and fetal factors 
as recorded on birth certificates and hospital obstetrics records. This paper is a report of the 
results of such an investigation with regard to mental deficiency. 


The prenatal and paranatal records of mentally defective children born in Baltimore between 
1935 and 1952 (analysis of 639 cases in this report) showed significantly more complications of 
pregnancy and delivery, prematurity, and abnormal neonatal conditions than a similar number 
of matched controls. The nonmechanical abnormalities, such as bleeding during pregnancy and 
toxemia, rather than the mechanical factors of delivery, appear to be important factors in this 
association. 


The authors point out that there is a continuum of reproductive casualty, consisting of brain 
damage incurred during the prenatal and paranatal periods as a result of abnormalities during 
these periods, leading to a gradient of injury that extends from fetal and neonatal death through 
cerebral palsy, epilepsy, behavior disorder, and mental retardation. This continuum has implica- 
tions for further research in the etiology, diagnosis, management, and prevention of these neuro- 
psychiatric disorders. Any effort toward prevention must of necessity be directed at an improve- 


ment of conditions associated with maternal health. Apers, Philadelphia 


Meninges and Blood Vessels 
PeRIARTERITIS Noposa. Z. SAGAL, Ann. Int. Med. 42:711, 1955. 


Sagal reports a case of periarteritis nodosa in an 18-year-old mentally defective youth, who 
clinically had symptoms of mental deficiency, allergic skin reactions, cough and convulsive 
seizures. A roentgenogram of the chest, taken during a period of observation in the hospital, 
was suggestive of tuberculosis, although other granulomatous lesions were considered. Enlarge- 
ment of the liver and spleen subsequently developed, and he had a persistent albuminuria with 
intermittent urticaria. Cortisone was given, and he developed the signs of excessive hormone 
administration, consisting of a moon face, edema of the legs, and two generalized convulsive 
seizures. He gradually developed signs and symptoms of uremia and died. The gross findings 
at autopsy were an acute necrotizing arteritis of the kidneys, spleen, and liver, as well as a 
granulomatous lesion of the lung. Diffuse interstitial fibrosis with chronic inflammatory cells 
was noted in the kidney upon microscopic examination. 
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Gross examination revealed an edematous brain with relative atrophy of the frontal and 
temporal lobes. Numerous petechial hemorrhages were present throughout. Microscopic exam- 
ination revealed changes in the small meningeal and intracerebral arterioles, consisting of acute 
fibrinoid necrosis of many vessels, as well as chronic subintimal fibrous proliferation of the 
smaller vessels. Many petechial hemorrhages and small areas of infarction were present. The 
vessel changes were similar to those found in the liver, spleen, and kidneys, being typical of 
periarteritis nodosa. 

MANDEL, Philadelphia. 


COARCTATION OF THE ABDOMINAL AORTA WITH DEATH FROM RUPTURE OF AN ANEURYSM OF A 
CEREBRAL ARTERY. S. F. KAuFMAN and J. W. MarxuHam, Ann. Int. Med. 43:418, 1955. 


Kaufman and Markham report the occurrence of an aneurysm of the left anterior cerebral 
artery in a 77-year-old white man having an adult type of coarctation of the aorta. The simul- 
taneous occurrence of these anomalies is a rare condition, particularly when it is associated with 
a ruptured cerebral aneurysm. 

The patient had no previous history of hypertension and suddenly experienced dizziness, 
which was followed by coma. Neurologic examination revealed nuchal rigidity, without localizing 
signs, and blood in the spinal fluid. Seven days later he had generalized convulsive seizures, and 
an arteriogram revealed the presence of a left anterior cerebral aneurysm. He subsequently 
developed papilledema and died shortly, after unsuccessful ventricular taps. At autopsy a thin- 
walled saccular aneurysm was found in the left anterior cerebral artery 7 cm. distal to the 
anterior communicating artery. The aneurysm had ruptured into the adjacent frontal lobe and 
into the left lateral ventricle, which was filled with clotted blood. This aneurysm was associated 


with a narrowing of the abdominal aorta, measuring 4 cm. and arising below the origin of the 
renal vessels. 
MANDEL, Philadelphia. 


Carotip EXPLORATION FOR HEMIPLEGIA FOLLOWING MITRAL VALVE SurGery. D. P. Boyp, 
J. A. M. A. 159:112 (Sept. 10) 1955. 


Boyd points out that postoperative hemiplegia following operations may be due to obstruction 
for mitral stenosis. At the time of operation no complications were encountered. No clots were 
palpable either in the appendages or in the auricle itself. The patient was operated on in mid- 
afternoon, and in the early postoperative period, during which time special-duty nurses were 
present, nothing alarming was noted. The next morning the patient did not respond and a 
hemiplegia on the right was present. It was found that the left carotid artery was not pulsating, 
and an exploratory operation on the left common carotid artery was performed at once. A fresh 
blood clot was removed and anticoagulant therapy instituted postoperatively, but the patient 
died 24 hours after the second operation. 

Boyd points out that hemiplegia following operations may be due to obstruction of the 
common carotid artery or to obstruction of the internal carotid artery at the bifurcation 
of the common carotid artery. He feels that the anesthetist should continually observe pulsations 
in the carotid arteries during the performance of the surgical procedure. In every case of mitral 
valvotomy in which the complication of hemiplegia is demonstrated postoperatively, the carotid 
artery should be explored. All nurses, residents, and others concerned in the postoperative care 
of these patients should be thoroughly briefed relative to prompt recognition of this complication. 


Avpers, Philadelphia. 


Diseases of the Brain 


CusHING’s SYNDROME. L. W. Powe Lt Jr., S. NEwMAN, and L. W. Hooker, A. M. A. Am. 
J. Dis. Child. 90:417 (Oct.) 1955. 


The authors report a case of Cushing’s syndrome in a 12-week-old girl. Obesity, mongoloid 
features, and hypotonia were noted. Bilateral adrenocortical adenomas, massive pontine hemor- 
rhage, cardiac hypertrophy, and hyaline arteriosclerosis of small arteries were found at necropsy. 
The syndrome is rare in infants and is seldom caused by bilateral adrenocortical adenomas. 


SreKeErtT, Rochester, Minn. 
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Orocenic Brain Apscess. M. F. Snitman, H. Sincu, J. GLapNey, and J. R. SoFRANEC, 
A. M. A. Arch. Otolaryng. 62:159 (Aug.) 1955. 


The authors report two cases of brain abscess which occurred during an acute exacerbation 
; of chronic otitis media. The first case occurred in a 30-year-old white man with a history of 
‘ otorrhea for two years, who experienced pain over the right postauricular and temporoparietal 
area, with a temperature of 104 F. A diagnosis of acute mastoiditis was made, and a right 


radical mastoidectomy was performed. Thick green pus was encountered, which was cultured 
; and reported as yielding a predominant growth of Achromobacter organisms. However, the 
postoperative course was complicated by somnolence, severe pain over the right side of the 
head, and papilledema. Reexploration revealed a brain abscess of the right temporal lobe, which ' 
was drained, and treatment progressed successfully with oxytetracycline (Terramycin) and 
chloramphenicol (Chloromycetin). Achromobacter organisms were also isolated from this 


abscess. The authors emphasize that Achromobacter organisms are Gram-negative nonpathogenic 
bacilli which are found in treatment-resistant cases of osteomyelitis or chronic urinary tract 
infections, but were the etiologic organisms in this unusual otogenic abscess. 

The second case occurred in a 60-year-old white man who was given penicillin for an acute 
exacerbation of chronic otorrhea with fever. Following the subsidence of fever with antibiotics, 
the patient developed acute mastoiditis, which was treated by radical mastoidectomy. Two weeks 
after this operation, he developed an auditory aphasia with fever, and reexploration revealed a 
temporal lobe abscess. The patient recovered after surgical drainage and antibiotic therapy. In 
this case the absence of clinical findings of intracranial pathology was ascribed to the masking 
7 effect of antibiotic therapy. This complication must be considered when antibiotics are used 
in the treatment of chronic otorrhea. 


MANDEL, Philadelphia. 


CEREBRAL VASCULAR Disorpvers. Russet, Brain, Ann. Int. Med. 41:675 (Oct.) 1954. 


The author has analyzed a series of 100 hospital patients and 100 private patients, all suffer- 
ing from cerebral vascular disease, with specific reference to their age distribution and the 
nature of their lesion. Only 37% of the hospital patients were past 60, whereas 67% of the 
private patients were above this age. The explanation of this difference is to be found in the 
fact that patients with acute cerebral vascular lesions tend to be admitted straight to the hospital, 
and this includes many with subarachnoid hemorrhage due to rupture of an intracranial aneu- 
rysm or angioma, who are younger than most patients with chronic effects of degenerative 
lesions of the cerebral vascular system, more of whom are seen in private consultation. Hyper- 
tension was present in approximately 50% of the 200 patients. 

The relative frequency of the principal presenting symptoms in the 200 patients is discussed. 
A special note is made of advances in our ability to recognize the symptoms produced by 
atheroma or thrombosis of the internal carotid artery. 


The author stresses the value of angiography in the diagnosis of cerebral vascular disease. 
He states that one should not hesitate to use angiography if one suspects the presence of an 
angioma or an aneurysm, not even in the presence of cerebral vascular disease, if it is necessary 


to exclude an intracranial tumor. Atpers, Philadelphia 


TUBERCULOMAS OF THE CENTRAL Nervous System. M. Scuwartz, R. A. Girman, J. S. 
Rosey, J. Serrie, and L. E. Pappock, Ann. Int. Med. 42:1076, 1955. 


The authors report four cases of tuberculomas of the central nervous system in young 
American Indians ranging in age from 19 to 35 years. Three of the four patients had signs and 
symptoms of increased intracranial pressure with localizing cerebral signs, and the fourth patient 
had evidence of a spinal cord tumor from clinical studies. Tuberculomas were removed from 
the cerebral hemispheres in three of the cases, and an epidural tuberculoma was removed from 
the lower thoracic spine of the fourth patient. In each instance, the tuberculoma had the 
characteristic microscopic appearance of a granulomatous lesion with Langhans giant cells and 
an adjacent glial reaction with astrocytes. Acid-fast bacilli were demonstrated in each case with 
special stains. Three of the four patients recovered, and each was treated postoperatively with 
streptomycin, aminosalicylic acid, and isoniazid. The authors believe that the daily postoperative 
treatment should consist of 2 gm. of streptomycin, 16 gm. of aminosalicylic acid, and 10 mg. 
of isoniazid per kilogram of body weight. The streptomycin was reduced to 1.0 gm. daily after 


the first six months, and treatment was continued for a minimum of one year. Intrathecal medica- 
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tion was not recommended. The rationale of this regimen is that further spread of the disease 

may occur when the walled-off lesion is removed, and such chemotherapy will prevent the 

development of tuberculous meningitis or other tuberculomas. : a : 
MANDEL, Philadelphia. 


Unusvuat CENTRENCEPHALIC SEIZURE Patterns, D. A. Howe rt, Brain 78:199, 1955. 


Howell reports unusual seizure patterns in centrencephalic epilepsy which differ from the 
characteristic myoclonic petit mal, petit mal automatism, petit mal, and grand mal attacks. At 
times these patterns simulated focal cortical seizures. In each case, there was no evidence of any 


disorder of the brain, and the electroencephalogram showed the characteristic picture of bilat- 
erally synchronous, three-per-second wave and spike discharges. 

The first group was composed of minor seizures in which a variety of motor, sensory, auto- 
nomic, or psychical disturbances occurred without any profound loss of consciousness or amnesia 
for the attack. The patients were able to recollect, and later describe, the events that occurred 
in the seizure. The minor seizure occasionally preceded a grand mal attack, and it had a special 
tendency to occur as a first seizure after change in medication. The motor phenomena consisted 
of sudden loss of power, affecting the arms or legs, or of persistent trembling or jerking move- 
ments of all the extremities. Five patients had movements of the head to one side while they 
were conscious, and another patient attempted to move her head back to the midline after it had 
involuntarily turned to the side. Sensory seizures were not as common as the motor type and con- 
sisted of high-pitched sounds or blurring of vision as an aura prior to the seizure. The autonomic 
seizures were not rare either as an aura or prior to a major convulsion. Progressive slowing 
of the heart was noted in one case; pallor and warm prickling sensations of the head were noted 
in others. A fourth patient had an epigastric sensation of tightness which rose to her throat, and 
described a feeling of constriction about the chest. Psychical phenomena, such as dream states 
and hallucinations, were also encountered. 

Twelve patients clearly recollected being unable to speak during a minor seizure, and Howell 
believes that one or more of the nervous mechanisms subserving speech is paralyzed by the dis- 
charges in the minor seizures. Two patients with centrencephalic epilepsy had Todd's paralysis, 
characterized by transitory postictal hemiparesis following the major convulsion. 

Many centrencephalic seizures were found which closely mimicked those arising from cortical 
foci. Howell believes that the EEG may have failed to reveal an additional cortical focus since 
the low-voltage spike focus may be in some part of the cortex that is not accessible to the 
electrodes of the electroencephalograph. Another explanation of these unusual attacks may be 
that the epileptic discharge spreads by contiguity into the surrounding gray matter, to a distant 
collection of nerve cells. If the discharge arises centrally, the spread by contiguity may be 
asymmetrical or restricted to an area in the cortex that would lead to an attack mimicking a 
MAnpet, Philadelphia. 


Diseases of the Spinal Cord 


POLIOMYELITIS IN PREGNANCY, FETUS, AND New Born. T. Bates, A. M. A. Am. J. Dis. Child. 
90:189 (Aug.) 1955. 


Bates reports the cases of a pregnant woman, near term, who developed poliomyelitis and her 
offspring, who developed poliomyelitis 40 hours after birth. 

The incidence of poliomyelitis appears to be increased in pregnancy, although this increase 
may be more apparent than real. Fetal poliomyelitis is rare. Poliomyelitis in the newborn is not 


rare, although the diagnosis may be difficult. SrekeERT, Rochester, Minn. 


Perropic PARALYSIS ASSOCIATED WITH HypertHyroipismM. M. A. Linder, Ann. Int. Med. 

43:241, 1955. 

Linder reports three cases of periodic paralysis in white men, 25 to 27 years of age, which 
was associated with hyperthyroidism. In each case, the paralysis was of an intermittent nature, 
consisting of flaccid paralysis of the muscles of the lower extremities with loss of deep tendon 
reflexes and loss of response to electrical stimulation. The paralysis persisted from 4 to 62 hours 
and was reversed by the oral and intravenous administration of potassium salts. In each instance 
the onset of paralysis of the lower extremities followed the ingestion of large carbohydrate 
meals, consisting of spaghetti or rice, and could also be precipitated by the intravenous admin- 
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istration of 200 gm. of dextrose containing 50 units of regular insulin. Each case was also 
associated with the signs and symptoms of hyperthyroidism, including nervousness, excessive 
perspiration, and diarrhea with elevated B. M. R. and with elevated radioactive iodine uptake in 
two cases. Electrocardiographic changes, consisting of lowered T-waves, S-T-segment depres- 
sion, and Q-T interval prolongation were compatible with hypopotassemia. Thyroidectomy in 
each of these cases resulted in sp taneous absence of paralysis and inability to provoke attacks. 

The author believes that the attacks of periodic paralysis in hyperthyroidism are related to 
carbohydrate metabolism, particularly hyperglycemia, since this part of the metabolic process 
is most profoundly affected by the overactive thyroid gland. There may be an abnormal require- 
ment of potassium during the metabolic process of glycogenesis, leading to low serum potassium 
levels and paralysis. However, with the cure of hyperthyroidism, there is a disappearance of 


the paralysis. MANDEL, Philadelphia. 


Tue CiinicaL or Potiomyetitis. D. HorstMANN, Ann. Int. Med. 48:526, 1955. 


Horstmann emphasizes the family epidemiology of poliomyelitis, for the high rate of infection 
among household members suggests that contact within a family is conductive to the spread of 
infection. In addition, the family as a unit is infected rather than the usual pattern in other 
diseases, such as measles, in which secondary cases follow the primary case after a characteristic 
time interval. By use of the complement fixation test, which reveals a highly significant titer of 
infection, the author was able to define more clearly the spread of poliomyelitis throughout 
families. She reported two cases in which the epidemic centered about a nursery school and the 
family contacts of the nursery school children. In one of these cases, the adults, as well as the 
children, were susceptible to the disease, with the father developing Type 1 paralytic polio- 
myelitis. 

The pattern of these two “nursery-school-borne” epidemics emphasizes one of the striking 
features of the epidemiology of poliomyelitis, for in the past 20 years in the United States there 
has been a shift in the age distribution of the disease, with a steady decrease in the percentage 
of cases occurring in young children and a continually increasing percentage in adults. Factors 
such as the strain of virus responsible for the disease, amount of virus introduced into the body, 
and the immunity of the host may explain paralysis and death in some cases or mild inapparent 
infections in others. Adults, however, appear to be more susceptible than young children and 
develop serious infections, with a high mortality. This pattern has also been observed in adults 


who develop other virus diseases, such as measles and hepatitis. ManoeL, Philadelphia 


PROGRESSIVE MuscuLAR DystrRopHyY WITH EXTENSIVE DEMYELINATION OF THE BRAIN. 
G. A. Jervis, J. Neuropath. & Exper. Neurol. 14:376 (Oct.) 1955. 


Jervis reports on five members from a closely inbred kindred showing the typical muscular 
manifestations of the “childhood type,” or “Duchenne type,” of progressive muscular dystrophy. 
At least two of them manifested, in addition, mental deterioration, epilepsy, and progressive 
spasticity, and pathologic study of one so affected disclosed an extensive chronic demyelinating 
process of the centrum semiovale, similar in character and distribution to that observed in some 


forms of diffuse sclerosis of the brain. Srexzat, Rochester, Mina. 


Patsy or ConyuGATE Eye MoveMENTsS IN Portomyetitis. E. Aprer, J. LANpAu, and E. 
Confinia neurol. 1§:154, 1955. 


Adler, Landau, and Rabinowitz report four cases of paralysis of conjugate gaze occurring 
in children under 5 years of age. Case 1 was a child of 3 years who had a febrile illness with 
no neurologic disorder except for paresis of conjugate gaze to the right. Eight days later a 
remarkable degree of improvement had occurred, and four weeks after onset all eye movements 
were normal. Case 2 was a child of 4 years who on the sixth day of a febrile illness developed 
paresis of conjugate gaze to the left and weakness of the left gluteus maximus. The eye signs 
cleared in two weeks. Case 3 was a child of 3 years who became febrile and somnolent and 
had spinal fluid findings consistent with poliomyelitis. The virus was recovered from his stool. 
He failed to follow fingers to either side but had limited vertical movement of the eyes. When 
the fever subsided, after five days, the eyes were fixed with the gaze straight forward, the 
vertical movements were not disturbed, and the closing of one eye made some lateral movements 
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of the open eye visible. The child tilted his head to the left in a torticollis-like position when 
asked to look to the right side. During the following weeks a progressive improvement began, 
starting with recovery of left lateral gaze. Full recovery of ocular movements did not occur 
until four months after onset of the illness. Case 4 was a child of 14 months who developed 
fever and drowsiness. When the temperature dropped, he was found to have paralysis of lateral 
gaze to the left. “In closing one eye distinct lateral movements of the open eye could be 
elicited.” The patient recovered within a few weeks, with only a slight residual weakness of the 
left lateral rectus muscle. 

The authors review the rather scanty literature on the subject and conclude that the dis- 


tur bance is more en i i ynvye i is is ener. 3s ~ 
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Peripheral and Cranial Nerves 
Patsy. D. Taverner, Brain 78:209, 1955. 


Taverner reports his findings in the study of 100 cases of Bell’s palsy which were evaluated 
both clinically and electromyographically. The electromyogram was used as a basis in dividing 
these cases into “successes” and “failures,” for the electromyogram consistently demonstrated 
fibrillation activity, which was indicative of the presence of denervation in the “failure” group. 
There were 45 recoveries and 55 failures in this series, no sequelae being found in the former 
cases, but associated movements, contractures of the face, and crocodile “tears” were the sequelae 
observed in the failure cases. In the successful group, when recovery began, it became evident 
within 3 to 21 days after the onset of the paralysis and was usually complete in 18 to 150 days. 
In the failure group, none of the patients recovered within six months to three and one-half 
vears. The age, sex, and clinical features of the failure group did not differ significantly from 
those in the completely recovered group. 

Electromyographic analysis revealed the presence in all 55 cases of blink bursts, which con- 
sisted of grouped motor unit potentials synchronous with blinking of the eyes. Associated move- 
ments, such as involuntary contraction or overaction of one part of the face during voluntary 
contraction of another part, and blink bursts were shown to be due to branching and misdirection 
of the regenerating axons. Taverner states that these findings indicate that in many patients the 
lesion causing the denervation is of such severity that it cannot be attributed to compression of 
the nerve in the Fallopian canal. The etiology of Bell’s palsy remains obscure, but the patho- 
logical basis for this disease is probably a severe, widespread parenchymatous neuritis. The 
prognosis of Bell’s palsy can be accurately determined by electromyographic findings. 


MANDEL, Philadelphia. 


Treatment, Neurosurgery 


ADRENAL SURGERY FOR PsyCHOsSES ASSOCIATED WITH CUSHING’s SYNDROME. FRANK C. 
Hamm, A. M. A. Arch. Surg. 71:617 (Oct.) 1955. 


Two cases of the Cushing syndrome associated with psychosis are reported. Both patients 
were women exhibiting mental disturbances severe enough to require institutional care. Endo- 
crinologic studies revealed characteristic clinical signs of hypercorticalism. In both instances an 
adrenal tumor was demonstrated by roentgenologic methods and diagnosis of cortical adenoma 
verified by operation. Following removal of the lesion, the psychotic symptoms cleared up 
completely and the endocrine signs showed striking improvement. 


List, Grand Rapids, Mich. 


Tue ControversiAL Use or CervicAL SYMPATHETIC BLOocK IN ApopLExy. G. DE TAKATS, 
Ann. Int. Med. 41:1196 (Dec.) 1954. 


The rationale for the basis of cervical sympathetic block in apoplexy is that it decreases 
cerebrovascular resistance, a factor which must be of benefit to the infarcted brain. The author 
disagrees with the previous observations of Kety and Schmidt, who found that stellate ganglion 
block causes no change in the cerebrovascular resistance. De Takats states that the former 
technique shows no change in the femoral artery blood pressure, while stellate ganglion block 
relaxes the internal carotid artery wall, causing a drop in blood pressure. 

In this series, 55 patients with apoplexy were treated by blocking injections of the cervical 
sympathetic trunk. They received from 1 to 10 injections daily, and five were given bilateral 
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blocks. A total of 109 injections was given. Injection was given only once if there was a 
complete regression of neurological symptoms. There were failures in 55% of the group of 
patients with cerebral infarcts and no failures among the 14 patients having cerebral emboli. 
The author believes that the large number of failures does not represent worthlessness of 
this procedure, since many patients obtained dramatic improvement. The cervical sympathetic 
block is of help only if the infarct is surrounded by a zone of edema and vasoparalysis, if the 
cerebral vessels are not unduly sclerotic, and if the circle of Willis is able to act as an effective 
shunt when one internal carotid artery or one of its main braaches is blocked. In addition, if 
hypotension is present, revascularization of the ischemic infarct by sympathetic paralysis cannot 
take place. De Takats states that because the technique is harmless and the results gratifying, 


further study and use of this method are indicated. MANbEL, Philadelphia 


Cortisone 1N IMMEDIATE THERAPY OF ApopLectic Stroke. H. I. Russex, A. S. Russek, and 
B. L. Zouman, J. A. M. A. 159:102 (Sept. 10) 1955. 


Various attempts have been made to improve the cerebral circulation in patients with apo- 
plectic stroke, in the hope of decreasing neurological residua. The uncertain responses with 
such methods have left no alternative to expectant therapy. Inasmuch as cortisone has been found 
of value in the rehabilitation of hemiplegic patients, through its action in enhancing motivation 
and promoting a sense of well-being, the authors considered it logical to make a trial of the 
drug for the acute cerebrovascular accident. Moreover, since local cerebral edema is believed 
to be a contributory factor in the perpetuation of neurological signs, and since cortisone has been 
shown to retard the mesenchymal tissue response to various forms of trauma, additional benefit 
from cortisone seemed possible in this respect. 

Thirty-five cases of apoplectic stroke due to cerebral thrombosis or embolism were treated 
with cortisone within 48 hours after the onset of symptoms. Hypertension was present in 24 of 
the 35 patients. Diabetes mellitus of mild to moderate severity was present in six patients. In 
most instances 300 mg. of cortisone was administered orally in divided doses on each of the first 
two days, with progressive diminution to a maintenance dose of 50 mg. daily through the third 
week. In addition, when possible, each patient was given a low-salt diet, with 3 gm. of potassium 
chloride orally each day in divided doses. 

Cortisone produced striking effects in 21 of the 35 patients under this regimen, and remarkable 
neurological recovery had occurred in 27 patients by the end of the third week of cortisone 
administration. No significant untoward effects from cortisone were noted in this study. Russek 
and his co-workers consider cortisone a valuable addition to the therapy of acute cerebral throm 


bosis or embolism. ALpers, Philadelphia 


Encephalography, Ventriculography and Roentgenography 


ROENTGENOLOGIC AsPECTS OF CHORDOMA. J. R. Utne and D. G. Pucu, Am. J. Roentgenol 
74:593 (Oct.) 1955. 


Utne and Pugh analyzed 72 cases of histologically proved chordoma which they found in the 
files of the Mayo Clinic. In 41 of the 72 cases original roentgenograms were available for 
viewing. Chordoma is a slow-growing malignant tumor arising from vestiges of the embryonic 
notochord. In only 1 of the 72 cases was a metastatic lesion found and verified. In this one case 
a metastasis to the scapula was found originating in a sacrococcygeal chordoma. In two other 
patients the clinical course suggested the possibility of metastasis, but no confirmation was 
obtained. 


Of the 72 chordomas, 18 were located intracranially. Ten were located in the cervical region of 
the spine. Four were found in the thoracic and lumbar regions, and forty were located in the 
sacrococcygeal region of the spine. The intracranial chordomas originated near the midline at the 
base of the brain. Usually the first symptoms were those of increased intracranial pressure ; later 
the symptoms of pressure on adjacent structures were produced. The roentgenographic findings of 
bone erosion at the base of the skull, in the region of the clivus, and direct or indirect evidence 
of a soft tissue mass in the same location were almost always present in the cases of cranial 
chordoma. It is difficult to differentiate chordoma from other intracranial neoplasms because 
there are no specific symptoms. Chordoma must always be considered in the differential diagnosis 
of a midline tumor at the base of the brain. 
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The presenting complaints and roentgenographic findings of chordomas occurring in the 
cervical, thoracic, and lumbar regions of the spine did not help to differentiate them from other 
tumors of the spinal column. In most cases a soft tissue mass could be visualized, and usually some 
destruction of the vertebral bone was also a prominent feature. The sacrococcygeal chordomas 
produce symptoms which are caused by pressure on the adjacent extravertebral structures or on 
the emerging nerves. Symptoms referable to the rectum and bladder are often present. Pain is 
the most frequent early complaint. The pain usually is in the region of the coccyx or rectum 
and in the average case has been present for three years before admission. Fourteen of the authors’ 
patients had been treated surgically for hemorrhoids in an effort to relieve the rectal pain. Bone 
involvement was demonstrated roentgenographically in 75% of the cases of sacrococcygeal 
chordoma for which films were available, and a soft tissue mass was demonstrated roentgeno- 
graphically in 85% of them. The area of bone involvement typically began in the midline and 
involved the fourth and fifth sacral segments. As the tumor became larger, more of the sacrum 
was involved with bone destruction. Calcification was sometimes noted in the soft tissue mass 
The finding of a soft tissue mass and bone destruction in this region of the spine, when taken with 
the prolonged clinical course, allowed the correct diagnosis to be made preoperatively in 40% 
of the cases studied. 

Utne and Pugh found that roentgenographic examination in all the cases of chordoma for 
which films were available showed that evidence of bone involvement or a soft tissue mass was 
present in more than 90% of them. WEILAND, Grove City, Pa. 
ROENTGENOGRAPHIC STUDY OF THE VARIATIONS IN THE NORMAL ANTERIOR CEREBRAI 

Artery. A. A. Morris and C. M. Peck, Am. J. Roentgenol. 74:818 (Nov.) 1955. 

Morris and Peck selected for presentation a group of 100 patients for whom cerebral angio- 
grams had been performed in the course of investigation of their neurological illness. After com- 
plete investigation it was decided that 71 of the 100 patients had neurophysiologic disease without 
structural change in the brain. It was thought that these patients could be used to study the 
normal course and appearance of the anterior cerebral artery, and the normal was defined as the 
pattern that exists in the majority of cases studied. Only patients between the ages of 15 and 
45 years were used in this study. 

The authors studied the anterior cerebral artery in the lateral view, using the “head tilt” 
position. The course of the anterior cerebral artery presents a high percentage of variations in 
normal subjects. Arteriography combined with pneumoencephalography makes for less confusion 
concerning any possible significance of the normal variations of the course of the anterior cerebral 
artery in different persons. The configuration of the lateral ventricles and their distance to the 
artery are often reassuring where small variations in the course of the artery when taken alone 
might produce some doubt as to whether an abnormality might be present. 

Morris and Peck have arbitrarily divided the course of the anterior cerebral artery into four 
parts. The first part begins at the derivation of the vessel from the internal carotid artery and ends 
before the vessel encloses the genu of the corpus callosum. In 82% of the cases studied the first 
part ran anteriorly, almost parallel to the superior orbital plate, but usually presented a con- 
vexity directed superiorly and posteriorly. The second part of the artery surrounds the genu 
ef the corpus callosum. In 60% of the cases this part described a narrow curve, with the con- 
vexity directed anteriorly, although a wide curve was found in 17% and an acute angulation in 
22% of cases. The third part of the artery is defined as beginning after the curvature of the 
second part is completed, continuing until the first sign of tortuosity in the pericallosal artery is 
noted. In 84% of the cases the third portion of the artery formed a round and smooth course 
with its convexity upward. The fourth portion of the artery begins at the end of the third portion 
and extends to the most distal part of the vessel. Morris and Peck further subdivide the fourth 
part into three major categories, in each of which they describe a number of variations. The 
variations are so numerous that the authors conclude that the course of the fourth part is not 
reliable in diagnostic significance. 

silateral filling of the anterior cerebral arteries has been obtained from unilateral injection 
in 38% of cases. In these cases it was noted that when a variation in the course of the anterior 
cerebral artery occurred it was almost always a symmetrical bilateral occurrence. For this reason 
the authors now routinely perform bilateral cerebral arteriography to study the course of both 
anterior cerebral arteries. When this procedure is combined with pneumoencephalography, a high 
degree of accuracy can be expected for lesions near the normal course of the anterior cerebral 


artery. WEILAND, Grove City, Pa. 
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Hypertension: Humoral and Neurogenic Factors. Ciba Foundation Symposium. Edited 
by G. E. W. Wolstenholme, O.B.E., M.A., B.Ch., and Margaret P. Cameron; assisted by 


Joan Etherington. Price, $6.75. Pp. 294. Little, Brown & Company, 34 Beacon St., Boston, 
1954. 


This symposium on hypertension of the Ciba Foundation is another one of the symposia 
under the able directorship of Dr. Wolstenholme and the Board of Trustees of the Ciba 
Foundation. The aim of intimacy and informality throughout the conference is easily discernible 
throughout the volume. The subject of hypertension, being both pertinent and full of such 
vagaries, is ably handled in this symposium. The contributors number thirty-three, coming, as 
they do, from all parts of the world. As is so often true in these informal symposia, the verve 
of the proceedings comes usually not from the paper itself but, rather, from the warm discussion 
that follows. Here one sees the workings of the mind of the individual contributor and his skill 
with the verbal rapier around the conference table. “Dr. I. H. Page of the Cleveland Clinic 
presents data that the examples of altered responsiveness in neural control of hypertension show 
that neural regulation of circulatory function is exercised in large part by mechanisms which 
control and inhibit and do not exclusively work, as previously thought, by means of excitation.” 
Dr. Page goes on to say that the substance is increased in the blood of some renal hypertensive 
animals and of some patients with advanced hypertensive disease. Page and his group go on to 
say “cerebrotonin,” pertaining to some mythical substance from the brain liberated into the 
blood, to which is ascribed pressor activity, pending identification, is called by this name. 
Unfortunately, he himself admits that the name given to this pseudosubstance is not that of a 
substance, but, rather, of a phenomenon and that “to give it a name is both fashionable and 
convenient,” but a perfect mirror-image of what we already have too much in medicine today. 
The vasoconstrictor serotonin has been finally identified as 5-hydroxytryptamine. It is apparently 
a widely distributed natural pressor agent and is identical to that isolated by G. Erspamer, of the 
University of Bari. The latter gave his vasoactive material the name “enteramine.”’ Prof. C. 
Heymans, in pursuing his work on the sinoaortic wall, presents excellent findings emphasizing 
the fundamental role of the sinoaortic wall in the reflex regulation in homeostasis of blood 
pressure and suggests that decrease of tone and resistance to stretch of the sinoaortic arterial 
wall could be the primary mechanism of hypertension. Professor Heymans further showed that 
drugs such as epinephrine and arterenol in vasopressin contract the arterial walls in the carotid 
sinus, increase their intrinsic tension, and decrease their distensibility, causing stimulation of 
the carotid sinus nerve receptors. This stimulation then induces a reflex fall in systemic blood 
pressure and decreases or suppresses the hypertensive reflexes normally provoked by decreasing 
the blood pressure in the carotid sinus. Drugs that relax the arterial walls, such as the various 
adrenolytic drugs—epinephrine and dibenamine—increase the distensibility of the carotid sinus 
and decrease the stimulation of the pressorreceptors and thus induce a reflex rise of systemic 
arterial pressure. If this be true, and Professor Heymans’ data are very convincing, it is 
certainly possible that biological conditions in the arterial vessels in young persons may well 
occur without any pathological changes being seen at necropsy. If so, it might account for 
some cases of essential hypertension, although Professor Heymans does not make any such 
claim. Dr. George Perera, of Columbia University, discusses hypertensive disease without hyper- 
tension, and his paper serves again to fecus attention on a very important aspect of hypertension, 
as suggested by the title. He describes three periods in the life of hypertensive patients in which 
there may well be an associated normal blood pressure. The first is prior to the development 
of hypertension; the second is one occurring after the appearance of the hypertensive disease, 
and, the third, in which hypertension may have vanished, is presented in a series of six unusual 
cases in which papilledema and retinopathy appeared during a period of sustained normal blood 
pressure when they had been absent prior to the episode. Although Dr. Perera admits that the 
clinical observations he presents require further documentation, it is well known that the chair- 
man of this symposium, Dr. G. W. Pickering, at St. Mary’s Hospital, London, has suggested 
on many occasions that a mechanism of malignant hypertension is closely related to blood 
pressure levels, particularly to increases above the critical level for each patient. If so, the 
presentation of these six cases indicates that in these cases other mechanisms must certainly be 
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operative. But if the complications of hypertensive vascular disease do not occur with elevations 
of the arterial blood pressure, then to what (and this is the fundamental question) are the com- 
plications, if such they may be called, due? Another fundamental question arises: Is the mere 
reduction of blood pressure a sufficient therapeutic objective in and of itself? Dr. Grollman has 
hit the nail on the head when he advocates that the use of the words hypertensive cardiovascular 
disease be limited to a specific and definable clinical and experimental syndrome and not be used 
to designate every observed elevation in blood pressure. Drs. Jimenez-Diaz, Barreda, and 
Molina report that arternol (nor-adrenalin) is formed in the arterial wall itself and further 
suggest that the artery is not a simple container, but an active organ. J. H. Gaddum, of Edin- 
burgh, has gone through a hunt for drugs antagonistic to 5-hydroxytryptamine and discusses 
these very briefly, and Erspamer has made an exhaustive quantitative estimate of the same agent 
in various tissues of vertebrates. Erspamer feels very strongly that serum 5-hydroxytryptamine 
originates from the enterochromaftin cells and that it shows no relation whatever to that of the 
arterial digestive tubes in his experiments. Certainly, from his complete calculations on various 
animals, the product is very widely distributed among the vertebrates and the ascidians. Dr 
Erspamer further supports the hypothesis that this agent is a hormone designed to control 
renal function via intrarenal hemodynamics. In the discussion the biosynthesis of 5-HT, which 
Page called serotonin, apparently is a very rapid process, its source being 1-trytophan, which, 
by a process of oxidation and then of decarboxylation by respective enzymes, is formed into 
the definitive agent. Goldenberg, of Columbia, discusses some chemical screening methods 
permitting an easy differentiation of pheochromcytoma with persistent hypertension from 
essential hypertensive vascular disease. Peart, of St. Mary’s Hospital, London, discusses 
persistence of hypertension after removal of a pheochromocytoma and discusses such cases in 
relation to animal experimental observations, correlating them with human hypertension and 
showing that there exist extrarenal factors of great importance in the etiology of hypertension 
Dr. Grollman, of Southwestern Medical School, Dallas, Texas, presents an experimental basis 
for what he calls “a renal deficiency theory for the etiology of hypertensive vascular disease 
and postulates the defect as one of the incretory functions of the kidney.” Dr. Govaerts, of 
Brussels, in discussing vasoconstrictors in renal hypertension, cannot support the hypothesis that 
during the stage of current hypertension the ischemic kidney releases into the blood any 
substance with a direct and immediate constrictor action other than on peripheral blood vessels 
or that in the course of experimental hypertension there is a substance released by the kidney 
that potentiates the constrictor action of circulating epinephrine. Dr. Helmar, of Indianapolis 
General Hospital, presents evidence for a sustained pressor principle, which may be the 
form in which renin is released by the kidney into the blood stream. M. A. Floyer, of the 
London Hospital, discusses how permanent changes occur in the intact kidney in experimental 
animals, rendering that same kidney incapable of restoring the blood pressure to normal after 
removal of the opposite, clipped kidney, and further postulates that the development of vascular 
lesions caused by the hypertension may contribute to this gradual change in the function of 
the intact kidney. Dr. Bing, of Copenhagen, discusses how cortisectomy will decrease blood 
pressure for short periods of time in experimental hypertension, but only in the early stages 
of the disease. Dr. McMichael suggests that mechanical factors in the production of papilledema 
and arteriolonecrosis have probably been overstressed in hypertension and that some other 
agency is damaging the blood vessels; although high blood pressure may contribute to the 
damage, it is not its sole cause. Dr. J. Genest discusses the relationship of sodium, arterial 
hypertension, and the adrenal glands and makes a point that a study of seven patients with 
restricted sodium intake showed the fall of blood pressure to normal in five of the seven patients, 
but there was no significant modification of any of the urinary steroid fractions studied. Dr. 
Etienne-Martin, of the University of Dijon, discusses adrenal insufficiency in hypertensives who 
had bilateral sympathectomy and unilateral adrenalectomy. Professor Braun-Mendendez, of 
Buenos Aires, discusses fluid and electrolytes in experimental hypertension, and a similar subject 
is discussed by J. M. Ledingham, of the London Hospital. It is suggested that there is a common 
underlying disturbance of sodium distribution in heart muscle, and whether this disturbance 
occurs in the smooth muscle of the arterial wall, and thus produces vasoconstriction, is as yet 
unknown. Dr. Martini, of the University of Bonn, discusses the importance of the sodium and 
chloride ions together, and not in their separate states, as the active agents for the production 
of hypertension and postulates that possibly the membrane of the cell itself is a critical site of 
activity of the sodium chloride molecule. 
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A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


As is usual in these symposia, the Herculean task of circumspection belongs to the chairman, 
Dr. Pickering in this case, and the usual large number of bravos should be accorded him in 
correlating this tremendous variety of seeds that the four winds have taken into the four corners 
with ideas that on the surface seem so diverse that it would seem that the common etiology of 
hypertension could never be postulated. Chairman Pickering emphasizes that the definition of 
hypertension must remain based on the elevation of blood pressure, it being recognized that the 
definition is an arbitrary one and that it varies from day to day in the individual, even in the 
course of his own disease. Pickering goes on to say that more than one mechanism, of course, 
can produce hypertension and that if it does produce hypertension in a particular set of circum- 
stances, it does not follow that an identical mechanism holds in an entirely different set of cir- 
cumstances. Since essential hypertension is a negative diagnosis, it is particularly germane to 
bring this entity into the discussion. He further raises the question whether the impulses arising 
in the carotid sinus and the aortic arch are a set of reflexes that vary in hypertensive patients 
and are contributory to the receptor mechanisms in being primed for hypertension. The question 
of neurogenic hypertension has come in for considerable pummeling in this discussion, and the 
serious question that remains to every practicing physician is how much of a component does 
exist in the particular patient he is examining at a particular time and what measures can he use, 
including drugs, to detect the size of this neurogenic component. Many of these components and 
modifying factors are discussed in the symposium and in Chairman Pickering’s closing remarks. 
Any comfortable feeling regarding neural factors in the production of hypertension is easily 
dissipated by the time one closes the covers of this symposium. The variety of influences on the 
innumerable factors and the number of factors themselves seem to be rising with the number of 
investigators put forth to prey upon the disease. Chairman Pickering further places 5-hydroxy- 
tryptamine or serotonin in its proper perspective by saying that it does not seem to have much to 
do with hypertension, but probably does have something to do with the control of renal function, 
and also with keeping practitioners sane. Renin is still under a cloud and does not come out from 
under it in this symposium. The question of the cortical steroids will probably be better elucidated 
in future years, when the assay methods are improved and identification is more easily carried out 
in the various laboratories in regard to the respective function of these substances in hyper- 
tension. 

The trustees of the Ciba Foundation have once again produced a volume that will provoke 
much discussion for a long time to come, and, as is usual with these volumes, tremendous value 
is obtained by the reader who spends time in general discussions following the various papers. 
Certainly all those interested in any phase of hypertension whatsoever will derive a definite 
benefit from the provocative ideas in this little volume. 
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HALL-BROOKE 


An Aolive 


A licensed private hospital devoted to active treatment, analytically- 
oriented psychotherapy, and the various somatic therapies. 

A high ratio of staff to patients. 
‘ Large occupational therapy building with a trained staff offers 
complete facilities for crafts, arts and recreation. Full program of 
outdoor activities. 

Each patient is under constant, daily psychiatric and medical 
supervision. 

Located one hour from New York on 120 acres of Connecticut 
countryside. 


HALL-BROOKE 
Greens Farms, Box 31, Conn., Tel.: Westport, CApital 7-5105 


George S. Hughes, M.D. Robert Isenman, M.D. 

Leo H. Berman, M.D. Blanche Glass, M.A. 

Alfred Berl, M.D. Mrs. Heide F. Bernard and 
Louis J. Micheels, M.D. Samuel Bernard, Administrators 


NEW YORK OFFICE, 46 East 73 Street 
Telephone: Lehigh 5-5155 


An Institution for the diagnosis and treatment of Psychiatric and Neurological illnesses, 
rest, convalescence, drug and alcohol habituation. 


Insulin Coma, Electroshock and Psychotherapy are employed. The Institution is 
equipped with complete laboratory facilities including electroencephalography and 
X-ray. 

Appalachian Hall is located in Asheville, North Carolina, a resort town, which justly 
p< mm an all around climate for health and comfort. There are ample facilities for 
classification of patients. 


Wo. Ray GriFFIN, Jr., M.D. Mark A. GRIFFIN, Sr., M.D. 
Ropert A. GRIFFIN, M.D. Mark A. GRIFFIN, Jr., M.D. \ 


For rates and further information write APPALACHIAN HALL, AsHEvILLE, N. C. 
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INCORPORATED ervous and Back- 


Founded 1897 


INCORPORATED 1922 ward Childr en 


11 buildings Can accommodate 200 children 
220 acres of land educational 

mprovements for a larger num- 
300 feet above 3 ber. Can accept some suitable 
Mississippi River case for life. 


Address all communications to DR. GROVES B. SMITH, SUPERINTENDENT 
“Beverly Farm” GODFREY, MADISON COUNTY, ILLINOIS 
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THE LIVERMORE SAMTARIUM and PSYCHIATRIC CLINIC 


Livermore, California 
Telephone: 313 
Oakland Office—411 30th Street 
FOR THE TREATMENT OF NERVOUS AND MENTAL DISORDERS 


THE OPEN CONVALESCENT DEPARTMENT, for nervous and general patients; the COTTAGE 
DEPARTMENT, for mental patients. Features: near Oakland and San Francisco; ideal climate; large 
beautiful grounds; hydrotherapy, athletic and occupational departments; clinical laboratory; large nursing 
force. Rates include room, suitable diet, medical care, general nursing and routine examinations. 


HERBERT E. HARMS, M.D.—Superintendent 


Divided into sections, one devoted to 

books and the other to periodical literature, 
GUIDE TO the QUARTERLY CUMULATIVE 

INDEX MEDICUS contains a list of 

current publications alphabetized 

CURRENT PUBLICATIONS as to authors and subjects. The exact 

bibliographic reference is given under the 

author with titles in the original language, 

while titles under subjects are all in 

English. The index also includes a listing 

of journals, addresses and publishers. 


The QUARTERLY CUMULATIVE 


Quarterly INDEX MEDICUS appears twice a year; 


volumes are cloth bound and cover 
periodicals for six months as indicated 


Cumulative on the publication. These two volumes will 


be a convenient and inclusive reference 
for current medical literature. Invaluable 


° for practitioners, specialists, teachers, 
I nN dex Med 1 cu S editors, writers, investigators, 


students and libraries. 


WITH AUTHORS 
SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR AND SUBJECTS... 
AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN + CHICAGO 10 
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HIGHLAND HOSPITAL, INC. 


Founded in 1904 Asheville, North Carolina 
Affiliated with Duke University 


A non-profit psychiatric institution, offering 
modern diagnostic and treatment procedures 
—insulin, electroshock, psychotherapy, occu- 
pational and recreational therapy—for nerv- 
ous and mental disorders. 


The Hospital is located in a seventy-five acre 
park, amid the scenic beauties of the Smoky 
Mountain Range of Western North Carolina, 
affording exceptional opportunity for physi- 
cal and nervous rehabilitation. 


The OUT-PATIENT CLINIC offers diag- 
nostic services and therapeutic treatment for 
selected cases desiring non-resident care. 


R. CHARMAN CARROLL, M.D. 


Diplomate in Psychiatry 
Medical Director 


ROBT. L. CRAIG, M.D. 
Diplomate in Neurology and 
Psychiatry 
Associate Medical Director 


Shore Health Resort 


on the shores of Lake Michigan 
WINNETKA, ILLINOIS 


NERVOUS and MENTAL DISORDERS 
ALCOHOLISM and DRUG ADDICTION 


Modern Methods of Treatment 
MODERATE RATES 
Established 1901 Fully Approved by the 
Licensed by State of Iilinois American College of Surgeons 
SAMUEL LIEBMAN, M.S., M.D. 
Medical Director 
225 Sheridan Road Winnetka 6-0211 
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BALDPATE, INC. 


Georgetown, Mass. 
Geo. 2131 
Located in the hills of Essex County, 


30 miles north of Boston 
For the treatment of psychoneuroses, per- 
sonality disorders, psychoses, alcoholism 
and drug addiction. 


Psychotherapy is the basis of treatment; 
electric shock treatments, subcoma and 
deep coma insulin therapy when indi- 
cated; sleep treatment for withdrawal of 


narcotics. 


Occupation under a trained therapist, 


diversions and outdoor activities. 


G. M. SCHLOMER, M.D. 
Medical Director 


ADAMS HOUSE 


Established 1877 


A non-commitment sanitarium and clinic, 
club-like in physical setting and atmos- 
phere, applying re-educational psycho- 
therapeutic methods in the study and 
treatment of the psychoneuroses exclu- 
sively. 

Located in suburban Boston contiguous to and 


overlooking the Arnold Arboretum 
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James Martin Woodall, M.D., Medical Director 


9909 CENTRE STREET, BOSTON, 
Jamaica Plain, MASS. 


A.M.A. 
ARCHIVES OF 
OTOLARYNGOLOGY 


integrate your knowledge— 


subscribe to... 


A. M. A. 
AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


A. M. A. Archives of 
INTERNAL MEDICINE 


A. M. A. Archives of 
OPHTHALMOLOGY 


A. M. A. Archives of 
PATHOLOGY 


For a more complete reference shelf, we 
recommend these related journals. The 
variety of fields covered are especially ap- 
pealing to the general practitioner with 
special interests. Each issue is important 
to your practice. Begin your subscriptions 


TODAY. 


Department (OTO.) 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. 
Chicago 10, Ill. 


Begin my subscription(s) NOW, for: 
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RIVER CREST SANITARIUM 


FOR 
NERVOUS, MENTAL, AND ALCOHOLIC PATIENTS 
Layman R. Harrison, M.D. Martin Dollin, M.D. 
Physician in Charge Clinical Director 
Russell N. Carrier, M.D. Arthur Gordon, M.D. Katherine C. Kindred 
Consultant in Psychotherapy Consultant in Medicine Administrator 


Approved for resident training in Psychiatry 


A private hospital for the care and treatment of nervous and mental dis- 
orders. All accepted types of treatment available. Individualized atten- 
tion to psychotherapy, insulin and electroshock therapy. 


A cottage maintained expressly for elderly women with problems of 
senility and continued care. We also have accommodations for men 
requiring continued care. 


River Crest is located in a beautifully wooded and landscaped park of 
about twelve acres, secluded but easily accessible by subway, bus or pri- 
vate car. 


Full cooperation with referring physicians, who will find it convenient to 
visit or participate in the treatment of their patients while at River Crest. 


Ditmars Boulevard and 26th Street 
ASTORIA, L. L, NEW YORK CITY 
AS 8-0820 
TWENTY MINUTES FROM TIMES SQUARE 


. DENNIS FREUND, M.D. 


DEVOTED TO THE ACTIVE TREATMENT OF 


MENTAL and NERVOUS DISORDERS 


Specializing in Psycho-Therapy, and Physiological therapies 


including: 
@ Insulin Shock @ Electro-Narcosis 
2828 S. PRAIRIE AVE. @ Electro-Shock @ Out Patient Shock Therapy 
CHICAGO Available 
Phone Victory 2-1650 ALCOHOLISM Treated by Comprehensive Medical- 


Medical Director Psychiatric Methods. 


RING SANATORIUM 
Eight Miles from Boston—Founded 1879 


For the study, care, and treatment of emotional, mental, personality, and habit 
disorders. 


On a foundalion of dynamic psychotherapy all other recognized therapies are 
used as indicated. 


Cottage accommodations meet varied individual needs. Limited facilities for the 
continued care of progressive disorders requiring medical, psychiatric, or neuro- 
logical supervision. 


Full resident and associate staff. Courtesy privileges to qualified physicians. 
BENJAMIN SIMON, M.D. CuarLes E. Wuite, M.D. 


Director Assistant Director 


Arlington Heights, Massachusetts MIssion 8-0081 
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ESTABLISHED 1911 


WESTBROOK SANATORIUM 


eA private psychiatric hospital em- Staff PAUL V. ANDERSON, MD 


ploying modern diagnostic and treat- 


ment procedures—clectro shock, in- 


President 
REX BLANKINSHIP, MD. 
Medical Dircetor 
JOHN R. SAUNDERS, MD. 


sulin, psychotherapy, occupational and maces 


THOMAS F COATES, MD. 


recreational therapy—for nervous and Asociate 


mental disorders and problems of 


addiction. 


JAMES K. HALL, JR, MD. 


R. H. CRYTZER, Administrator 


P. O. Box 15M RICHMOND, VIRGINIA Phone 5-3245 


Brochure of Views of our 125-Acre Estate 
Sent on Request 


THE SOUTHARD SCHOCL 


Intensive individual psychotherapy in a resi- 
dential school, for children of elementary 
school age with emotional and behavior 
problems. 


THE MENNINGER CHILDREN’S CLINIC 
Outpatient psychiatric and neurologic evalua- 
tion and consultation for infants and children 
to eighteen years. 


Department of Child Psychiatry 
THE MENNINGER FOUNDATION 


. Cotter Hirschberg, M.D., Director 


Topeka, Kansas; Telephone 3-6494 


MARY POGUE SCHOOL, Inc. 


Complete facilities for training, educationally and 
socially, the retarded and epileptic. Girls from 8 and 
boys from 4— separate living accommodations. 

Small classes. Individual assistance. Physical and 
occupational therapy and recreational programs. 

Long term residential care available. 


Institutional member I.H.A. and A.H.A. 
Catalogue on request. 


G. H. Marquardt, M.D. Barclay J. MacGregor 
Medical Director Registrar 


65 Geneva Road, Wheaton, Ill. (near Chicago) 


q 
<4 
: 


} ste 


21 ANSWERS TO THE QUESTION: 
What you have Psychiatry? 


Frank R. Barta—THE MORAL THEORY OF 
BEHAVIOR: A New Answer to the Enigma 
of Mental Illness (2nd Ptg. °53). 45 pp., 3 il. 
(Amer. Lec. Medicine), Lexide, $2.00 


Lauretta’ Bender—A DYNAMIC PSYCHO- 
PATHOLOGY OF CHILDHOOD (54). 296 
pp., 17 il., Cloth, $7.50 


Lauretta’ Bender—THE PSYCHOPATHOL- 
OGY OF CHILDREN WITH ORGANIC 
BRAIN DISEASE (’55). 168 pp., 23 il., Cloth, 
$5.50 


Lauretta Bender—CHILD PSYCHIATRIC 
TECHNIQUES: Diagnostic and Therapeutic 
Approach to Normal and Abnormal Develop- 
ment Through Patterned, Expressive, and Group 
Behavior (’52). 360 pp., 74 il., Cloth, $8.50 


Lauretta Bender—AGGRESSION, HOSTILITY 
AND ANXIETY IN CHILDREN (°53). 200 
pp., 23 il., Cloth, $5.50 


Beulah C. Bosselman—NEUROSIS AND PSY- 
CHOSIS (2nd Ed. °53). 192 pp., Cloth, $5.75 


Oskar Diethelm—THE ETIOLOGY OF 
CHRONIC ALCOHOLISM (’55). 240 pp., 11 il., 
Cloth, $6.75 


Oskar Diethelm—TREATMENT IN PSY- 
CHIATRY (3rd Ed. °55). 556 pp., Cloth, $9.50 


Roy R. Grinker—MID-CENTURY PSYCHIA- 
TRY (°53). 192 pp., 3 il., Cloth, $5.50 


Molly R. Harrower—MEDICAL AND PSY- 
CHOLOGICAL TEAMWORK IN THE CARE 
OF THE CHRONICALLY ILL (55). 244 pp. 
(Amer. Lec. Psychology), Cloth, $5.75 


William T. Heron—CLINICAL APPLICA- 
TIONS OF SUGGESTION AND HYPNOSIS 
(2nd Ed. °53). 152 pp., Cloth, $3.75 


Leo Kanner—CHILD PSYCHIATRY (2nd Ed., 
4th Ptg. °55). 788 pp., Cloth, $10.50 


Fritz Kant—THE TREATMENT OF THE 
ALCOHOLIC (’54). 136 pp., Cloth, $3.50 


L. J. Meduna—CARBON DIOXIDE THERA- 
PY: A Neurophysiological Treatment of Nerv- 
ous Disorders ('50). 248 pp., 8 il., Cloth, $7.50 


Joseph J. Michaels—DISORDERS OF CHAR- 
ACTER: Persistent Enuresis, Juvenile Delin- 
quency and Psychopathic Personality ('55). 152 
pp., 10 tables, Cloth, $4.75 


J. M. Nielsen and George N. Thompson—THE 
ENGRAMMES OF PSYCHIATRY (’47). 524 
pp., 28 il., Cloth, $6.75 


Gerhart Piers and Milton B. Singer—SHAME 
AND GUILT: A Psychoanalytic and a Cultural 
Study (°53). 104 pp. (Amer. Lec. Psychiatry), 
Lexide, $3.25 


H. C. Rumke—PROBLEMS IN THE FIELD 
OF NEUROSIS AND PSYCHOTHERAPY 
(53). 75 pp., Paper, $2.50 


Edward J. Ryan—PSYCHOBIOLOGIC FOUN- 
DATIONS IN DENTISTRY (2nd Ptg. °47). 
146 pp., Cloth, $3.00 


Jerome M. Schneck—HYPNOSIS IN MOD- 
ERN MEDICINE (53). 341 pp., Cloth, $7.50 


Hale F.. Shirley—THE CHILD, HIS PARENTS 
AND THE PHYSICIAN (°54). 176 pp., 21 il. 
(Amer. Lec. Pediatrics), Cloth, $3.75 


J. M. Tanner—PROSPECTS PSYCHI- 
ATRIC RESEARCH (53). 210 pp., 4 il., Cloth, 
$4.75 


George N. Thompson—THE PSYCHO- 
PATHIC DELINQUENT AND CRIMINAL 
(52). 176 pp., 20 il., Cloth, $4.50 


Edwin A. Weinstein and Robert L. Kahn— 
DENIAL OF ILLNESS: Symbolic and Physio- 
logical Aspects (’55). 176 pp., 4 il. (Amer. Lec. 
Neurology), Cloth, $4.75 


Fritz Wengraf—PSYCHOSOMATIC AP- 
PROACH TO GYNECOLOGY AND OB- 
STETRICS (°53). 368 pp. (Amer. Lec. Gyne- 
cology and Obstetrics), Cloth, $6.75 


Abraham Wikler—OPIATE ADDICTION: 
Psychological and Neurophysiological Aspects 
in Relation to Clinical Problems (°52). 88 pp. 
(Amer. Lec. Neurology), Lexide, $3.00 


Werner Wolf—CONTEMPORARY PSYCHO- 
THERAPISTS EXAMINE THEMSELVES: An 
Evaluation of Facts and Values Based upon 
Guided Interviews with Forty-three Represent- 
atives of Various Schools (°55). 288 pp. (Amer. 
Lec. Psychology), Cloth, Price Indefinite. 


CHARLES C THOMAS - PUBLISHER + SPRINGFIELD - 


ILLINOIS 


‘we have ceased to regard any of our patients as ‘incurable’ ”’ : 


“Admittedly our recovery rates have tended to decrease progressively as 
chronicity increases. However, we have encountered several seemingly ‘mirac- 


ulous’ responses in patients hospitalized ten years or more and previously 
regarded as just about hopeless.””! 
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For information write: Smith, Kline & French Laboratories, Philadelphia 1 


1. Yohe, C.D.: in Chlorpromazine and Mental Health, Philadelphia, Lea & Febiger, 1955. 


*T.M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F. 


4 
‘ oO! I Cl mOsptitai 


